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obj^dJ 



V jijjij 

Yo ^J^JI eliaJI ^ -Y 

\ \ \ iSLkJI A^-fl-o -£ 

\A\ ii^u Ul -"\ 

YtV 4 j.V" 'N ijL^j 2j-<^JI i^kiJI -V 

YAV o^LolJIj JiU^JI ^jL* -A 



, ♦♦♦♦ 



t/j >u '■'*' 'M (j-\3-iJa ajJuxlLa Jj-o ftj Liu I CjjI a a (3 4-*-°*^ ft ,0^ *' > (JJjLUI ^j-q j\j£JI * e\ m 
aJLc ^| <JLiLI J u m J-*-3 ■ JnfllLi 4j l^ols Lo£. 4ji_iislj Sjii a (j I J C 1 (jil 

JJ (ji^ (jl >J-*-J — £l t ■ ^ A. ". II j**M > ) "^ II Sj fl a I ,ijfl nn ^3 c/-"'-" ) ci^*-"" 4_i_tuULi 

Ija ->^ .^ ■ jjl JxsLij -SjJJI SljJiJ LiLm.1 Sj_ojllj 31&3II 42LUI jjj^Jj <j j£.Lu 

6/lC.j ^1" m'n'j «U»II ,-,ljl^ "Nl J»~. . ^jlj <4-!l!Lolj *JaLiJI > j j fl t I dllj ,_,Li£JI 

C'j j la (jJ-ll a nilflllj ~- ijUJJI 3^ ' "lu ' A " ' J i— uLa. <J| <4 i i^iLU 4J-1IDI CjIj)'i mil 
t^i ^j Lajjjji-j LgjJ'ijj I q ■'■' » "j a-ukLflll a Jj5> J-usI (Jx. Lla jj£/vJI ■ . ■ ■ a '■ ■ j .4_i£ 
2 .5 ..U~ll ajJ-*JI ^ J_iJa Lo jjl .4-ii I -^ '■ (_jJJI ojiil SjjLijjiJI 2» ..Ull LLo^i 

4Jl LoS (4 la ) <^>qj ql 4_i£.^3 CjLfl_iixj J^a-Q ^j qS-j ^jl qJ-xj 2 I ) ) "■** J-iifl *-a-QJftjSjJI q 
jj^£> qI SjjLflJ £la_tu agJuJ 4 ) 1 ) i ^ fl " 1 1 Cj L±j-Q_uajJ I Ma^- £j\ Mi^LHI ^ya ^/oS I) wi^gJ *i 
.4_u_ij1 ql 4_ujl \ mi 11 al * oj a 1 1 (J-C I ia.QjQjSjjJQ ajju I j^jLj 1 \ fr Laaj a * ^la * />" ^ 1 1 
gr (j l n^j idLiflJI (j (jjjjS i'i^j^S gr^j'ln )«_a >_iLjSjl IJjS) (j 4 l m njJI a-L&Lall (]/_l £^ 

4 m'Cll SjjJilllj 2 ".II iijJaillj LujJU'il a.j (] ° "J 4ILLJI Sjiij K i'iK ill (j (JJJ-" 

^ Jjil aLSII (j 4 < n*S II a ifeUIIj jljll J-iloJ AJ ASj .Cj^LjLoIJIj JiLLaJI [^jLxsj 
(jjj l _jl"'sll (j CjJjj i^ylll O^jLall (j-o JjiflJI dLlAj .SjjLiJI A^tujJIj JK m'jl J^Li. 

.U&/\X. ^_o I ^ ^ ) I LUJ ql (1 4J UflJ * Q J I ^" Ul ... > ^jxiLujl ji-C Lkj-l^-G aJJ uLl^-la tdjl-ljl 

-■I ilkla ^^iIj ^jlJI Sjjl^LJI 2-^Lll.l (j ■*! tA." ...Nil N) 1^,1 i_jl"<ll lia Ljjj-la ^J 

uj^IUII *-i-ij-*j 2- fl >Ll'-l '"J-* i-ilj-al di>.lj .(JljijJJI jiiJI J-c AjLaJI ^jjL^LJI aaLljJI 






jljll (jAjlj 4jLj£ lj.i£.l dl! j£ J'^a J£ SjLgJ <j £-"=>* ^ bA*- LT^' 5jjua.jll 4 f i m'jl 
I Q uju» ■ 4x.j'mLi 4_loJjui CjljL^-J^I Cr*-' ia-il_/\-!l 4^a.jl J^a. CjI in^Llil ^j-^» I I \ . <i I j 
J_C ^jj\-Lui\ Ijj-i^jj JIaj dllj *_o .ujj'ilj 4fl mlfljl ^ ^ jl nf.'jl i\ (j-iii-l iL^JU 
■* d fl ) ^jl * uoj "■ ) 2 £-jX\ (jl J-flJJLJa .4 mi<Su-II p a i p j o ^)lS-a^U i^ju^-ifl-ll Q^O ° ' ^ 

pt *^ -^ -^ ^ ° o^9^ cs^r*"-^' j> cs^y^ •" a ° cl ^I-j^- 1 ^-" cji-QiwiaJLtol ql .".' ** * ^ .a**> 

"i ^1" ,7i"i d 2 ".II 2 .^U-'JI ^1 ^jlyCII Ijjj, lgj\2 djjj (jl i*iio <J^Lij .^Lijiflll 

.^jajLUI *■ fc»« o (_£>J-I aIjuI pi >U*>Ni ajj> LqS ijgj-tuj £/c-" J^ (jl La ***** 
c-'bLojJI *aJa la J£-j jlJ (jl . ■■» ucaJI (j^> - . "■< II (j^s P>^' '"A* <J JL=»-JI j-& Lo^ 
-■1° '!■»" <j pukj^j Jjj o-ij-ll iJ^Jjl 2_u=La. -I(] iiW LiLJ ^jlJI ..."<llj jjLualLij 
"ill 5j£.l inUj o I a 1 1 » "t 1 1 J ■■^° ■ ^j a j iaU I 4j^.j ,J_c jiLJ (jl Lla J>Jj .JK £ oil 

i^jaja <(jo_tujla jaaa <(j-\_iaj& CjJ^-LiQQ t J UjJI J-l-Slj iSjjLtu^l ^j-Q I ^ *' r I i 1 1 ^ ai 
' *lj'""J J '-'^JJJ 'f '-^ '^ 6^ LpJ J JjJ^J 'JjLAjl ^^? '-^ 4-*-«U. (>> 6^"i 
ijjkljj^ 4j"i!jj (SJiSi 4 -»- a L?- u-° I^v-^jJ t5^J J J " 'L'''^"jl fr? j L""'-' J -i^-*- 6-° 

Cj/ La jl JLJQ <aI wiJl 4_il (jAil miS" 4_a_aL=* ^ya ^jJqJ ^j^ m uj < qju5>oI 4j2qj ^**N1 a »K 
Lu^-il ^jdiJ LoS .UjJ Q)IS (JLqjI) 4juLi. (j-Q juuLj^-o £j\j^.&^q ' y>t j ) oa ) la 4_a_ol_2». ^j-o 

^^iiL! ajllilj Jjj (j^a. jlj (j (jjj^^^J.! <Cajj^ ^l- '-'^jjj Jfii-" 1 • i f^; J SatLaxs 

4 laa la^MQ uiljx.1 4-q^-q ^ ti-£- c^-^O^I L) '3^" ^ Ji ^ J ^ , l J^L9 '^Q-* 0*^^^-*-^' ^ C Q q a °v3 

jljx.1 q i^». q^-uoI ^LiLi q q j>j\J_i_i_tu (jjj-iJI (j-Q J^-l ^)>J-^J l- ^ -l-^-l C^ *'" q ° clh 31 ^^ tol3S II 

jlat| tljj «JUI 2_iliaj l^il^ Lb^Lk (jLi yiaJljj .J_uS>^l ujL^JI ^ JjSlI 4^» mjJI 

lr..lj". ,„^ j^usilJIj . aaa II &Lkjkl (jLi LIjIj SjUJL^j -Jj^II aLSII <j SjLLI aia 



< u ,uu 

S^" mil Sj^JjJI Sj^jill :4^j^aJlj Sjlil 




(j (jj^jl mil Jfl't i Lo ll!Lc.j .5-ij^jill jlii^lj CjIj^jjJI i ''"^ ■ <_v=Li- j^ ■" 4-qj 

c4 11 ■■■ * * ^J^bLc^l t^ya Q.3J J a " * ft fl *' a *^-iLflJI ALLklll jLx_lLuju 4_jI 4_i_to Li_tuJ I CjI is^iJI 

1 /i " 1 >U £j\_i 4j-qJjuI CjI >qj-1I J o a 3a dcLa tuj 6*X) IajI 4_i^iJI ^j-° 13^ >J J fl ^'j 



aJLjul Oj-A * J (ii jlS <il 
<4-ii (jn i ■» 'i (_5JJI .pip iflll aJLs-L! 5jAa-a a^S ifljjJaj S^Uail Jj-ojj <Lj j£i Ija ••■ 

.(^jlll jJLsU js_iLJI jjU-'.ll j_o Lo JiJuj J^-Ijj aJa J^Lc.'il ^ jj~"N jjl la£ 

jJ-C 4_s_3alLa ^^X. SjLca 4-a_ilja 4 fl tftf. CjIj^jLj 4_j_oJjui CjI >aJ-ll /J-C- ujJ^AJ L-a_i >a 
.4 i r mi i Mill Cjij^ojJI ,q j) i T^ J [J-C^ ^Ll 49 'Laj *^ ajLxJi *_a LilaLalja LlLj^j 4 i 6 i\ 

fJL»JI J>^ L^ 1 t^ 4j^L«JI 4jj^iJI jLiiSlI Jl ^liUI t^j -a^iil II4J Uijj 

a,j lc. ^j 4-ij^aj L&_>j£|j jlS-a^l ajfcl Jj_q 4 * i ml 4_ajILa i_>l"iS 'I lift <_)^3j-*-i ■ (_g jS fl 1 1 

.c-Lij-iiJI 

(_£.Aa J.C ^jU II j-l'C fl" II pt 1 1 ^ijj ij J 'J lo3 (j jlji^l (j-^jl mil j I ■"■ C I ij\ nil ^_ya 

CjI^j qj-II /*-^j f*-l .ajLxII ^3 L^-L^-J f 4 -^-"'^ C/-0.9-"' .^ ^ r I >j Q '-^ Ca-^-o ^Lc ^ * • 
Ijjix. S./u£ o'iLa. <j Qjlkj Lgj| Jj -I aLa naj 5U (>j jlji^l <^Jj3> L&jlJa ^jill 

ajjt LLaj jK ql j j j la (J| a-gj I -"* I Cjjl JAJ <dll j f-aj ■LgJLn'C"! m*j Ljj^>ja (j^-i ^J jj| 
'.■*'■ "■' jLt jO-ojlj fi-4-^ Lao ^>jI d£a I "fl tQ ^-olaJI 4JLS^3a ^jqSJIq aJLxJi ^j£. Sj-ijja. 

.jjjiJI j»-g-aJ 4-!Lsii oljjl 4 iflU'illj (J^jlJI jjLi jUuk^l J3^- La£ <j^fl"ll 

,-,!<- 1 n"j mu. 4 inlf. -\ ifrLtLa 4 i ml i mJlj d ■«- 1 ^"Osll pi a n.loll J^ .-.l.a" LLiij 
Ij-uiSj) '*' "'"j << ■ oj a I 'j " 1 1 j U i A^ I j a I la '■ I Ij , d > a I U 1 1 j 4 1 1 1 1 1 't 1 1 j liSLLJI :JiLo il-4-»-o 

2 a l"i A. 1 1 a ifelidl ^j-^^ ) jl JjjLjJ — ^ J ljjy> liilj (jL^I C-I^^jjj — aJjJI a >- : -" •■•! Lo 
Ci'^l's mo J^ »_o J^Lali! ifljjJa (i^j^JjJI ^-^-Im o' Uj-^-^-" J^^b 'lt^" 1 " j^flll 
<j Cj-oj5>Lu ( _l!l (_5j^JI ijjLijjiJI jlii"il jjJaJ . .I"<ll Ijj5> . a . ^ ■ j .Llijlj j-viuJl 
.^j.olsJI ?t^JLoi! a.LaJI Jj iflll <jj 6j^ 2"" la II Sjiaill J \<. m" 
.^jja.'il a. J I T 1 1 » LoaJ Tfj^aj Lgjl LoS ' 'jj lo3 La^jSlj a. J lull A^5I &l_ljjiljl JJtJ 

^^a .^jLijjiJI jjjSJl 4 » i iU i 4 a Will 4-LAoLto , il o*ijl m"ll 4^iLaliaj eLij-iiJI ^j oj a "■ 

(I)- 1 ' L>'^9 (g- 1 Lj^_l_flJ I ^jqSJI I mm i a >S S^ja^JI J-i-al La Jj-a (4Jxtu Oil ^j*^* ) J>^)iaj 
jjSlj SistJjkJI j ij^LuSlI <^^aUI Laj ?SjLai! ij^LuSlI S^LLiJI CjLIaJ La < ?4j ? JL 
/UJ-tu^l ^ i Q " I n j I a , d t ... I , i N I d r> ... Nl /j^q u5>_/\_c.a d r> ... Nl n j ts 4_tul )JJ ^**> /)*** c\ > \ >a l l 
.Lua-ll 4-L^.a] ajjJI aalxJI * Ifl^ X-filaJI (3a td-ljLlj I 11 aaljul 3> Ifl^ I fl *'<* a,jj fl"l ^^HJ 1 
"jJI t ^LljjiJI (jjiJI (>Jl>2 J^. 4-uLljlflll d ^U'NI Ji) ^Lu^l i a.^jll ajiuj 

.((pu^_LflJI (j^-Jl>°** a-tou SjLc 1 ^ ill ^)l mi i 



"ill 4aa1»JI oblo'Vi! (_)Ajlj 'bliLoi .ULoj g -^ •* 4Jl Jx 4-l^jJa (J^-oj "i c-LijjiJI 

Jx 4-ofiLa Cul^ 4-jla-iJt (j ^^^jjoJI j^Ialll <jc (j^jjlj _>L>LJ"J J^' til '- '3? -J 
■"'*' > I S£l£ .(IS \ fillij »^jjlj 4_l^)l^aJI IS Loljjjjl a_ujL> L-Sq^JLja ^u^idl (j»o p^)-fl 
SJLaJI (j^i Jj^jJ <_v<ajil 4lSjin ml aJa (jj£j lo-ij ^JJI (j-°j-!l Jj-^ 4-Jjil CjLiLulsJI 

ojj-aJ (jKJI (j-oj-ll jA>" f-l *jl 4-JLJI SjljjaJI 2^».jJ (J| Jxaj "~> Sj^j^iill 

.(dJJj i— 3_,>X Lo»iix 1^-tJiS j>lc_^J2Ll 4 mfl'l (j-lJjIJ J» mi) 4-ljj^iJI 3 .j ^ U" 1 1 ,-.! lUf 
4ia|_Lil 4 tl-»lj SjljJi-l !_^ji\ Xa-i (jl (jS_oJ,l (jxi ^C.1 T mi 3 1 ial mm 11 (jl dlljjl ,*-°J 
. " > , A o ^ \\ Lqj^) (j^a^II <jl CjLjjI (jS nil ^ya ^)Lua t y> q ^^X j^-tuLiJl (j^jiul ^jj^-lal (3 
>t j_i a>lj ■* > ^ I a t LiLfla jj laj 1 1 CjLlLoX OaJjiJ a.^^UI CiSaJI j>LjI <•- la u L^j^l^ja. 
c-Lij-iiJI (j^ 4 fl" oi I Ij — ^X I ■» mj I ial mm 1 1 a.ljjkj-tuLi ps-ijLjJI pi ■'■""■ a,J0" (jalj 

■ Sj'sflll 4>i$J LiiLiis| LaXJ — 4-lj^i!l 

Jx 4jJLlLI 4>Jj5> J^Jjj *.oL<iljiJI 5 J j Ua-aj 4 i ml (jj£i (jl jA«j "i ( _l!l ^jji^l 
a g gj t4 ifl '^jJi SjU.1 i a > "> , ^~ j *-o-a- :4 inlT II ^xLtuiLl 4 l»~lLl ■ m I j ->■ 1 1 ^ya (jl-ljLa. 
I fl *' QJ ( A j I > 1 1 JS i^yaju^jLja . 4_i_to Lto*2 1 ^-u&liul Pjj i.o (3 4x.jj m 1 1 j ^1 aJaJI ol ^ ml 

^^jja.*3l a * LjuI (j-o L&_/\X. (j£. PU^J_Qjl ^j QJ a J tiilj z*- ^ »Q^Xo Mill (j\JU5> <PU^_Lfljl 

ft 
j/kIjUII » j ° (J| Jj^qjjJI J 'if. "i| >■ )a I "i « ''^ II jijilJI (jLl 

L^laujJaJ l^^iJ i_jl"^ll lia <j ia.jjJaII i^gil SjjLijjiJI a ifeUIl I'nflTil jiJ 

■^ If ^Jfl" (j t£J^> Jj^"' JaLflJ JlLoj icAi I (] '° 4l i^iLlil 4jl» j LaJ lj 4 i miLu*JI 

(J-qi Jx ^ ) b ^ oj j 4jt_ol_^ Cj LaJJa-t^x a I lao "■' * a * & I fl 1 1 6Jft a J \ n\^ ,cu j 16 11 

^1 4_flLu^l ( I ^jj l^"' 4 i fl tS q ^ > ... > >jli L^j Lf-a_u^ ai a (j 1 1 (_j^ajLj ^^LflJI ■. ) lujS ) ^jl 

(j£. ^jq-q^I (_j^aju oJ-iS ^^jLflJI a I ^*** * ma .(jqSJJ I ** a ^ Q jJ-C ^^jLj ^j-o 4J-q_u^jj Lq 

4o mlig i-oJjiJI g- (; '■ 1 1 J^^- SaaaJ.1 cj! mi^LlII Lol .c-Lij-iiJI (j 2 ^ >^~. ,„l I ,-,l^ IU.^1 1 

(Jj-0 (jl (j-Q aX.^1 jJ-C <4 flnl'ln ^^X. ^ la la "' pi mi^LLo (_^ i ^ja.*2Lj (joSj-tuLS tA^Jjul 
jd2 4^oj <dl!j Jx. Sj'ilx .Sj^JjJI a iaI oil 2^ .^ CjLij| (j 4 "(] " CjLoLn" fe'jl 4>jj4 






\\ 



a-ijUuil jlc 4jj^LLI ^jLUJI jl 4 iloi II jLailLi 4 \ \y 1 1 CjI iM^Llil ^j^ I i i mj J i"i i ^i 

Ci^Sllj j-ijiflll i iLaJI pLf^=»-l (j-o lf-J-> — ?"Lli!l dlh jjl ^ a£-jJI J-t <4-i_olsJI 

ujjj^JI 6/JJ (_jJJI uj£-jJI (J| Xj'^JJ I (j"H l~^j 51 '-■ II J-C. k-l La II ■ Ijjj-o ^ ■ '"1^ II 

jJUJI (-[^Ji) J£ (j 3-ifiLij-iiJI ajIaJLi AJUI a.loi&'il ji-aJJ i^lJI ^ — 4-ij^ill 

-■■ la II 

pbjjiiJ) ale J 4*iojoU oLxjj^a^jil 
"■^ ■!! ( Yj <4SjjiJlj 5jU.I ( \ ) itLij-iiul j^Iaj jlc jjLiJjLi ^jl i nn"ij (jlc^a^a dlLla 



Lo^lo Sda.lj J-c jj^Jdl ■. txajj I'-l ~^lj .4^jjiJlj SjLLI tj c-Lijiall ale >■-■ 1 1 

,6 a .tw II ^jj .(^jj'il £/\_l J^lfl'lll 4-tuljJ I lO -I p-g-ll (j-o 4jl ^| tail's T llj i^j~^i\ (jjJ 
.XJ| K nK \nj A minll 2".. la II ,-,! .jU'.ll ,j 4^j_=JIj SjLU (>j jnn'll ->■ ■ aj I "i 
^jjJaJI JJa (j ^"^ .Lofilj 4^j^>. SJLa. <j iifiLgjJI 40 iqjJI I (]""*" <j SjLLI _/CL*JJ 
^■n in" 4^jj=>. 5JL=>. (j Jlij SjLLI jjLi <J/sjdl jjt 4^jjaJI pi " lg-li ' aaj" ( JlJI 

,j a<^."|| JSjJI aIjaj ml <_jl — «SjUI jji (JfljJIi) S^iij eLijjiJI aigj "i 

JjlJuli Ljl i~>Ij 2*Cj^ IIj SjLII a j " I dllj ^j^ "ijj ao j" Laj|j — 2*Cj^ llj Sjlil 

dlju CjIjI I'lf'il 4>jj5) J^o jjl ^| <((J-Slji! 2 .5 .5^ II 2 ■» ..Ull« , »^ ,„n".l ^jjjLljjiJI 

(jAjlj ps-uisjj . .I"<ll Ijj5> i.iljjil O^-lj < ( _oJjJI a-^JtU Jj^>- dllfej .4fl m^lflll bJLc. 
.a.jjjj| jjJaJ ^ya 2 Un'.ll 4,jj5> OJ£. Jl^l Jx. - 'j la II 4>Jj5> 
j AlaJaJlQ p! \ mi^Ii a-J-uLfljq i a>\.^"> aJjul *" Q i <4_i^-oj_JI 4_S^)Jt_U ^ya p^flSq 
6Jft ' Q '^ iq ^1 Lo-ilj ig-X-tuja ( j ^ la laJla g-l * lu^I O^- 1 CjL^^LjuI ^j£> ^xa * * ^$A9 
CjI la ^^ a a\ 4_uLu a.o_to^) 6^)Q-us ^3 ^!*- tu '^r " ^*'^ II Jjj-qjJI a) ^^" '■<' * CjL^^LjuI 
(j jljilllj jJaljlJI <La.j! l^-^Nl" Lo UlLco .dllj ytt jl jijJ IsjIjj^ jl ^ ' j 7- ■ " 
jl c-l l in'jl Jx. fcj-l^jj jjij oLS'iLsJI Jx. a.Ln'lfe'jl j£_/Ll ""^ dljj <CjLS^L»JI 4>Jj5> 
ioLsdl CjLS^LsJI U111J jLs-j| (J| Lafita a I ■» 1 1 JjIj .CjLS^LaJI aia pjjii^a j^ljl^H 
JILqjq la "' U CjLJ^j-I^Jq pf jLaJ ^1 J_uaajJI ^1 * UaJ 1 ) (iilj ^J^ja .4_ilLc ui^jjSIa 

^ ° I" a 1 1 oLS"iLxJi j 1 1—"' x_ujj3j 



w 



4 ifim Mill & r 1 Q a ' I (j"° I j ■* i r~> o L^.ja»oJ 4jjiU SjjJl Jjl LjLa^.1 JuLi <**}UL&3 

l(j mfl'l ifljjJaJLl CjLlJjJ^J'ilj Sl^jjJI (jljjJ JLoI^.1 (J| SjLi'il (j^-oj <dl! j 4 l mn mil 
.— fll mS" ml ^jS nil ^j- ^' l/u <l^-\9 .4 miA-tujj & r ^ a 1 1 t3 L#jl_/*-l^J l-^- 1 ^)^9'J J ic-^l 

■ 4 mm mil 2 rj » -^ 1 1 ,j |_o£ SjjJI <j I (j rnfl'i CjLS^LsJI j J laJ 4-iJ| J-uaJ ^jJI ^jil 
<iilljjQ ( J a3S j\£> L^-Jo-aJ cl)^ (1)'^9 <S^)jJI /*T Jo-a-J ^>^9^ 4 i inn mil 4x.q^i^J,I (_£jaj 

.Sjji! I *■ " (j a (j a-al nn LgjLi 

« i mil jl^iSlI SAxolaJI SlSjXaU j<a"i«it,l jj-iaUl 

4JiaJ £ j°^** **i ."..^ ij^t ill Lgj AjiLi (jlJI ■. ijLaJJl J-t 4-i_alsJI Sijjiil AjiLJ 
4j-qS Sju^J (_£^aj 15-^' ' - ' J a " el)- '■^-0"^ l-a-ilj on fr Qj) i ,n 3 .4 inftjJJ 6j^j-o 
Sj-i.1^ JSJ m'll a-gj .. .jl^'ll aigJ 4-i_o£lj\JI 4-=s^i2i!l (jjij aSj .ia.Llll 4-ixalsJI iijjcll 
Lo ajj ^| 4\loUu CjjJJ£-I (J-ll jl niVjl jjLi jl^'il jl 4-i_olsJI Sijjtil ,jjj~- a tj 

(LsliLu Sj^J^i c>Jl^ (jJI jlii"il (jc- (glvJ "'"' ^2j -j-a^l 4-iL#J (j liilj^ jjij aJ 
J2J1JJI jjl jivljUII 2 a h A. ^ j| SjJd^- jl m'll 1 al mVKI 2^ .".•. j^ jjIlj LgJdAJ jl 

(_J.ll Lo ^jj5> 4_ojIj Sj^j-usj 4 1 n ' ■» ll •% i<M all (__j__rL»_i (_jJJI ouJ^jJIj 4 t^.IjJ.1^ ,alfljlj 

■ ujl'^ll life (j l(j mqlTun ^ylllj <*l)j-liJI (j 4 linnjJI 4 ■» null jKi^l j J Laj J| 
,l_^_i 4_uaLiJI 4 1 1 in \^]\ pi r .a t^iaJ I ^jl^-fl^l 6d^J ^j^-ail ^^al^^" m*al /*t-i-^QJ c_flo-tuq 

LS^ :l -^J^- !, d ^ 1 f^ ^J^" 11 j^-^ '^ j e J O^J^ 1 -^ 
^1 ^JAI Q-l-Q aj qS Ci^^-^ J-S-1 Lo ^1 ^U ...j I ^j- ^ O^ ^"J- 1 iLu^flj t i '- C ' ' * * * ^^ 

(j iL»jLa "j l^i^^- 'oj^-ll j^j-o (j J-Sj o^j^I (jl Jfl" ■» 1 (jl^ <Jjisu 1 ■ la II jJUJI 
I ^ .V, al*.*. ,,, ^jJI 4 i 111 i"ijJI 4 inlirll CjIj^jaJI JjI Jj a ■ ajjj . LS J^jj5>*iL! I Ag j ° II ;jj si^l^aJI 

'**' "' J (^J^^)*^! ^jl (g-^9 ' ll fl**.^Nl |,^J £l ■ A Q I *. /■. 6^)^-3 ^aLLiJ * ) LUQJIQ ?T 1 M1^)J iQ pLu^l 

Q "' ' I /c jj^-jII LS -& . ^jj I /) i in Mill J*^^- 0^9>^ 6JJwi£- i . )S loS Jj a '^ j^iu*£> < >S oS /co-lu 

x_ujLu} /*}^9^ <3 ( n -i-jjjul 4-Qj J 6 1 ^^ a 6 va a \S >o /\c ) * a * -^*-'Q ft a * /co_uj 
^jjjjjli Una ^jjjjJ <SLkj Jji'il !_& (Jjil iiAlaJI Sj^jjJI 4>jj5) Cul^ lo-lj .4J d^- "i! 

,-,*. * .v. Lgj'i dllj^ jJj <(_gj*s all jiJLaJI jl loj ?-jLi.j jJ^-Ij <Jjti Jj ^j^ 425"^ Lo 
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ajuul Oj-A * J (ii jlS <il 

Jj <Iiii tdiaJI *-k. (^j^u^jj^ jJili f-b ■££.>*■' ^jj^ J^*l J^4^ *L>J *-*-^ J 

.4-i/slsJI oLijJalll SJaLoj £yaj 4 u-mill 4^jjaJLi 4-u=LkJI jKi^l jj-o jlfl'unl 4jl 

4_u^^j£. ^3 — tlA^-" 3 a " ° .^Li^idl ^[/Jl^flJ (j qSJI (3 ^Jo^ftJ*) g-' > m oil (JS * .a^~. 
^LijaAJI (jjjLi/il ?t i i^ij3 (j "*-^ '■ — 4jJj*s II 2 . . M ^ 1 1 ^j^jL^j 2*Cj^ II (j\j|^JL! 
^)Lto (j-og (jjajj C/- 1 '■^9 ^ uj > qS ii dllfl ll a-Lxj 4_u^LkJI ^)lS-fl*2l ^3 Cj ° ' ^ 13 p^-^'^H' 
J^£. (jjjLtuI J*s in" (_5jja."il SJiiLail (j\jl^Dlj (j-ul^flJI ajji (jl c-LolsJI (jxs 4-ijJ J.C 
a in"" dl! j (J| 4-sl ii^yjLi Si I ■ a aj Jjjl 4j*.^j jl a.lc 4j*.^j c-l^tu <4-Lo^Li (_£jU.I (jjill 

* - « fr 

(3 J^jl^l I ) i a fl " 1 1 ^y^^ju\ (j»a >t ■-^" ) '■■ LoSa <Laa^JLOQ 4_LaUu L^_iLi (j\Jl&iL]l 6Jft 
<(2 u l mil) 2^ ."•.II . , II Iajj3 ic^b — SjjLDI ~bj\ flll 4>jj5> (jli <cdli!l J .^all 

LgJ — JjLujJIj oUSlI (jj 2 .rl'.U.^Nllj 2 ... ..Ull ^I^UI! j I ^ X ^ ~. ^ |j_ulj 
.SjIj^I 2-jj^-j (^j^O iusiaJI i^" i^qlUll (^jjijll J_c (_5jll Sjjjij oLajLj 

4JalkJI a j fl a " :2_JS!I dlj^JJ 2Ja|_kJ| -V 

"i — K i'iK ill a-k — 2 .'.j'j.'.ll c-Lljiflll (jl "i| <2_J^n ,n|| I fl". ■» ..U ^ j^-J-H J-C- 
^' fl ^ ll £l>9 . . . ...11 4_fl^)Jt-a (Jl 4_2*L^. (3 Q^ * tQ 'dp II LqLqj a q *^ o Lfi-u^q aJ^j 

Ijji j t^ J£ d>=^J ^jjJI ^ igj^l (jl sLo^JI j^ix.1 .^jijI^I 2_JS!I ajji ^-tu J^. 
jjjiJI j^jjj J-c JiiLaJi ( _l!l !_& 2iLkJI (jl (J| _/ "■*' <2i)Ll!l SjiiJI Lol .(jjill 

jyl ^l,>ll (jj -t5>=-^l (J| L^ <^l J^J^ U^J - tftJla n jj-i-a J 2JLUI ^ii^J 
Jiaj (j£. ^£.jJI (j-Q 4jLi. '.■*'■■" (JjJIa ^j^Ila (]/UaJI (]/-l OJjiJ (jJI 4^LLJl 4-q^I 

2JLkJI Jj^i (J| 2^LJI (j^s 2^11)1 oSK mil ^j bl& 2JLUI JK^I ^=.1 j 3^ 

laAJjl ) I ^"*'j' 5 (J^LL. (j-o 4-SLL^JI 4 i ^La pLa U ml (jS-ojq .(_^^^ji.l (Jl 6^)Q-us (j-Q 
(3 4iLLJI JjLaj ail Lo 15^ JllLi .j^iuJI (>J j£.lfl"llj JjLili! 2li mj Jjfl'illi 

lia. SjLt dlla (jl Lo^j -6^-" <3 5iJiaJ.I a,l mV^I (>j -■ tao (jlJI o^LtLalll 

la II life (j£. J?-*-iJ I ■>> -I 4^.Llll 2iLkJI 4)^1 0^. dligi <4ja.LlLI Jjlill 4 \n < s\ 

(_>ajj) 3 " I" a 1 1 L&jji^ (3 42LUI j-jjjj p^-a ■ ^JJI <2iLkJI Jx. JiLLaJI ijj_oj 

(ja Jj^"." I j ".< lj - ".a" "ij -■ '^" ■■". "i iSLkJI)) (jl J.C. iSLkJI Jx. JiLLaJI Ijj^i 
(£j2*.\ Ql l nS dlLl& <(J-qLL!I J i.o Q Ii ^3 (J ' ' ^ fl " ' ' > (jiiatlixu LoSq ( u.^^y^.\ (Jl 6ja-u3 
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.islkJI Jx JiU^JI 

4_JLn"Vilj LujJG'il :jda-a aLsJil (j Jjajj 2_J$!I -£ 

<Lgji ais ^1 ojOj t5>^-l J| Sjj^q (jjs SJaLkJI Jj^=^ ^i^-4 u-° f^-jJI J^ 
ij^jjidl ijoflJI &3j3> pi ■» u (_5d^-|j Jj^'H iiiiLSJI ia.jj J-c. I3j-i2 dlla> (jli 

(J-aUua LlJ-oj U '"I tu n a.LLkJ Ij ) a J (_£^)S.I (Jl 5j QJ-^ (j-Q 4_sLLijl Ja^j 4_j_jIS_qi ,Jx 

Sj^LLo SjjJ (j (SJjLkJI jjkj) Jj-ill *Lfl-!| 2jia£. »<~" j ^J| I g , n a"i .ixljiJI J^li. 

4_ijlS_oi (Jl dllj ^_<!ujj ('•-I i^n->.NII A-X-j 4 i X-uaJl £rt-jl^ja ji_ujLi i_3jJLj Lo ^J-&J <<Lg_i^J 

ajji Jjjj SjUaq Sj^jii 3U ml^i Jja^l Jx 2 .^".^ II Sjii <j ilusLllI Sj^ill JjJ-*j 

Jx I(j Jl jJili (jl J-i "i i<t5l bJJ A'i's nil jj-uaJI <_£.i=»-| <Sjlj^JI jl Jx CjIjI nf.'jl 
4_u^LL- dfli^i GjSj3 -*" ^" ) ->UiJj_tul Q-&9 t4^LkJl jjj 1.0 ^ya «4 '^ a ' ***** o» Sjjj i.o 1 fl n 

5j^ UA. II iSLkJI J£ I m a Ifl ■' jLaj t Jli\ CjUj^I (j 

2_._....".ll -jIU^ j^laJI (j£J t 4jj mm JftULa II -0 



aJx sajaj PL*ul Cjj^jI ig^JI CjI q *^I a I) ^j*^* ) (Jl ^ > ' mjJI 4_i^lij ■* lAl fl jajs. Jj-qj 
<ULi <4 1 1 null iijikii Llllx tji\ I- ■**■ j I Jyl" llu il Cjj^JI (jl ^<-oj • [c^ i'i^jj^JI dliflJI 
jjSl _/ l xj I jlj LjjJiJ ^ (j-^J /J-C- '""■*■ &I__>J Lo aJa-J-o (jl J^flJ i_«-^' SjS fl 1 1 p '**■ 1 1 jiJ 
dfe , "inn's j I Jj^'il j 4jjjJiJ (jjLLiiJjl j^k J-Sl^oJI jj .(^jJUi.^il LijLk| Jx 42 J 

c-l i in'iLi !■'■■»" (jL^j 3 '-II t\ i m'jl (Jjj-iJj <(Sj^JLlil j*~Lj 3 5IUI Ij SjjLjJI c-I i r'Ti'il 

6^)S fl 1 1 (j-Q I^Jjq iiiilj (j-Q ^x^uq j lajJI CjI fl ai ^ y ifl~v (j-o 4_jl_tujli ic^aJI 4_lLIjuI 
(jAij 4ljli (jjii (jlj Oi "i tjjiJI 2x^oj (j| J^53 (j^l'j y , *'J" > ^JJ^ Cjj^I ^jlll 
*lJ| g| i ,n*j| Jys I^^J^ (jl CjLij| (j^ (j^-oJ 4jLi (Jj&UuaU t^-jII jUa'il (jx jJojJ I 
(j-ll"l in'i il jlxl .4 1 1 m'l ^j5> <(jLojJlj (jlS_LI JlLo i4-flJJa-0 jl S^r*-»J-o ^-C- Lgjl Jfl" i i (jlS 
is. (J| 4-Li.ljXo a I a I fl 1 1 6 Jj5> (jl ?t i^ijlj <(jL^_llj (jLojJJ 4 i mLm'jl a I a I fl 1 1 jl Cxa.1 
jS_u5>LiLoJJ a.L»JI jl n-^ll Sjlx| ^ \i-j^ *_5ljJI (j (jjLUuJ-il JxiX (jL^ a5j ,Jn i 

Lo£ tCi\ n^LijJIj c-Lij iflll (jxs J^ <j CiSjJI dllj (j SojLuJI oLilJLa'ilj 3 1 mLu'il 
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^ a U j ^jfl la (CjJig 3 fl >a"-s 1 1 |J_lq (_)A^p 15-^' — 6jS-flJI 6J-& CiLmJ 

4jJ_lL] 3^' bj^nS (jl (J-usajJl 4J la La Iaj ft-mj ^jl A9J — 4jJaja_iJJl £-Li^_LflJl 
CjIjJ-II tj\ ^LqJjlJI ■ q.m"<I (^Jjj^ujlJI tJ^JI 4-ilj-s ijj .Sjii! 4-uj^ uujjZ \i\ Cxao 
^jjSI O La qjjus jJ-C J a t^aJJ C *N !g ' a rt Cu^aI O l^ <4_ioj2Iq CiLJa^lSJil ^j-a (j qS3j 
<3^I Sjj-uaJI &J-& Jl J^Pjj' tl)^- - 1 ^ **JJJ £-03 .CjLjj^r^-l^l 4^j^ J^^- ^^ 
4 uJLflJI 4 * > uaJI t3 tiUi^^ cljLo Aj^jJCq ^jS-oj Lq_l3 ^S fljJI ^j-*-aJ <jl ^j^a^AJl ^j-o^ 
4 \ LuLmal 4jjjjj iiLii! 4-SuIj 6jji^» J-C J J t^aJ I LlJ^-oj ^ 4j| ^ f^-J-" J-^J -f-^l^ 
(_£ iq.^n^]| ^j-Q XAAflJ *'>J- J .9 . J-ULJ Jja* ,jl ^ a 1 gS la 6jQ-u3 (JJt-flJLj LijjJ (j* -3 *S^)jiJ 
t3 ^^ fl 4 oJojijl I Jj^-lalu ^jl ^jS-oj :4j ajila CjjjdJl ■ fl 1 g>a 1 Sj-iJja* 3^>"^ 1 ' W " " 
La_i^) a . Ci* ' oXa»3 1 ^Jp-^ (3 ^^ Q 4 .m to L I £j LloSJ 1 A^-S ^jS-Q-J^ 1 4J_UCQ (( 4_lqS Cj*2 La* )) 
pfljj|j <frl LP ^ 11 J > ■ * a" [j * q a || 4-uK n| ^^ .AljM j\Lj 6J >Ja II ^j j t^J I 6Jj2> >c UJ 
t k_ flj a a^)S-j_L I (jl^fllo <^)^3_JjJla t Q I j aj-<.u^j I^U I (Jj-q t 4-<jluS> JU I j\JJ 15-^' * :, 1- J -" ) ^I '■J-lj 

.L&_/x.j ,2 >j>^ || q|jI t^llj <S^iJI ifljLi djL_oJlj <jIjIjJI cj^ILl^jIj 

o^sLgIJIj iiU^JI ^jl^o :lilko ^n ^ pLA^I -V 
J£ ,j| 4JjLDI ioUJI SjiiJI *-o ^jLjuj ^1 — ijtjLaJI 4jjjill SjiiJI cJlj Lo 

4jj^LLI £s_)LiJJl Jju ?t <A"" -iJ^a t j ftJajJI 4Jj^.^j»oj ^)-QJ — ^^-ijj ^jla Jj 2 frl * uij) 
* ■* a * t (( d 1A jj o -^ a )) i^j LuiSJ I ^j^ ■* * Jj ' (J-^- ^ j^-fl-J I 6 ±£b ^j ^ j3 cJj j *-a . 4_Lo IS Lg_u£. 
t4A>l Mill toj\ fl 1 1 1 fl 1 -\; &J iP-ll J^-l5JI ^J-q ^CjJI (J-C-J .^ajju (JJ*A3 5jjIj J laj Lgjl 
4jjLb CjI-J-qS ^j-o-u^jj ^iJlj <6JLqJJ 4-jjL^_1J| 4 \ *m 1 1 i^_fll mS" ml J_us|^j pLjjJul ^jLi 
t^ji\ 4-fl^jji^a ^ * ) uoJJ SjjA II j<£>j 4-j_toLuj2l plIjJi CjIJ^j Os5^ ^ Q_i Js5 .45UaJI ^j-a 

^Uajaj\JI ' fl XO <jaSjJ ^jJI CjI^^) |o^-J * (Jj-q oLaj-tAi-^ CilJ^^^Jt 6J-& ^j 1 gXXJ Lqj^j a 
<4j_ujLuj2I d ) J > 1 1 ^-^ a J 15J-J' jX-la^JI £jC j-fl-ijj (JqLujj ^jl^- 1 IjJkj . O Lj a^j a_iJJ I la 
LJj-ojI Lq^j .(^jLLI aJLxJI 4ju_ila ^jl mi \ JpULa* ^J-q O^l^aiJI 6Jj2s 4-a£. ■ fl .m^" La^-J 

j-jJI Ci^Lc.LfljJI t3 ^p^ 4»aLLiJi ujjL^. ,^1 <i IAa k« ^^^.l oLj-qS tiiLlA (j^ ^u- 1 ^ o-° 
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kiLa II [5JL1I jl Saaa-a atljiJ LLaj <i!jj <SjLoi! 3 1 mLu'il oLij^ll (>_i >■ <->* 
^ja'll life JS jtlj oJaj !'■■■»" 'bLiiLoj j£.l^5JI dJj (j^ SocL2 JS JiLoj 1 1 i^Lijj 

(j\j|^jja (j^_i Sjjia^JI 42'bLaJI dlljjl ^j/s S^foiLi^ SjLlI C-Lii pi la.j ) 1 ) a " (j "" <-■ H 
-j .jU'.ll jji Cxllj Lo Sj^flll dlb (jl >"->j .^Lijiflll LilLc (j Cj^IjLoIIIj k-l «~ II 
jjLojJl) (jL^-ojJI (j£- 4JaLkJlj SjLlI J'^° (j^-0-1 J-& :l(j mfl'i ?;jisJ CSJ^-' 3 f i ml (jli 
«4_LiLaj» a «4 IS lu» ^>J*J ' 9 *Sa t^jlS-a^JI 4_ai_tj_Ls Lq ?4_lS ^jljftUuj ^jjjlJI \(J^^l3 
2 ■ ■■■'■II .j ?«_a^.l -aJ LaJt ^j" ,110 J_c ik-li jJ-ij jjjjl dxjjll I tal SLa II (£jLi_o J_C 
S^jUl jJUJI (j ^Lul J-i^-jj IjJ-o jl 4-i_tuLul 4-ili JtoILi dllla Jjfc ijjai\ II4J 

^LLkj jL^j2 jlj aj "'I > ^j o-*-tuj (j^-u u^_i_flJ I ^jSJ 'IjjI 4_uL^_UI 4jLa.^l ^—fl^jjtj ^j] l-a-o 

' ' ) a fl a Jajji. j>^)LL. ,*-fl-i (_^>J-II ^jl] lq m 1 1 Jj o --^ 
6 1 ) a j 1 1 ,—& * W11I1 4_j jalijl ^jlS-fl^l 6J-& (jl (_>^I_/L$2 a£-J-i '.'*"■ ^j-a ii)u_& (jjj-iJa 

** a a * 1 4J_^"\\ a j\£. d '*M fl ■■>... > pLi^j-fl-ll 4J^)Lfl-Q ^jS nil <j-aa .pu^_LflJI tj jj^"'"' "' ic-^l 
6J-iJ-aJI CjISj^Ji 6J-& ~ \ ^ " , 1 ," ^jio-ujq .6J-iJ^- CjISjj=>. m^] laJ 4_lJIS_o1 oUuk ^jl 
Cj I^j ~^ ' I /j-a I LUJJ LU . JU 1 Cj Ix-o i*Q ol I (ill j5» q c 6 Jj Jja. Cj Ltaj^lj^a 5 \ \\ J n Cj Lcaj^lajl 

(j Ujij o'jLa II jjSI (j Cj^IjLoj (j£. £xa Jl ■ Llla ■ "i <JLjII J ■_■■■■ J^. .ifljLuJI 
(^iJI (^jlil jJL«JI j JLoUl ^ -.^;H jjt I^jS li^lli.1 iJjSlI oLnj,,^!! fLjjji 
(LrtJOJ Jr I fljJIq 6 1 ) 1 a I la 6^)^)S" II pi f j ^>oJ I ^j-o JS oiuiJj >L - flj^£.^l AJJU I 3 J - Q 

4 T\ a 1 1 Jl_ox.^li^ o Lu j o w 1 1 1 1 1 ° ■^** I oixo LoLu t « d m q ^. » L^-Ju pLjj ^ q 11 1 q -^^ JjS-q-j 

Lgj j ■ ""■"■ (c^JI 5j-lJ mil <Uol m ill (jjij La I^^-jSj) ■ 4-1 j'C fl 1 1 4_i^.Ll!l Jyi ^ I '"^ L^-jLl 

jlj o.aJI Jl 4_iJ^Q m mil . " ' I r^j U o 1 1 A-j-iflj L^J^LL. ^ya ^jS-oj Sj-jJX. jj-I^ (iJLl&Q 
4 i fl i m^aJ.1 4 » Uall , . .".j". jLslj jl i I— ° ° (j\jSjji. jl Sjji-lj 4Sjji. u^^^- i^-^- 1 LjL>-^Ls 
4 '^1 a II CjL^jjiJI Jjl'n'i ui^tu <ujIjSJI Ijji (jj .J i^VJl .. ujj! II (j£- 1 aJlaoJ 
iJLiLq ^J-q CjJj-oI 6_/Lfl J^LL. 4_i "-jj^" (_£J-ll 1 - ' U^ 1 1 l-fl-So j« l mil ^jlS-fl^l 4 uaiLoJ-mJ 
J lAiiil (jJJ-iJ j-lojJI uJ-iJ^-ll lift (jl (j-o a£-j-1I (J-Cj .4liu L^i\ 4j'^Lj (J| ^j mn^ 
(_£jaj (ill j j^-q 4JLfl <4 \ tnLuuxl ^jLill ^j-o a U*>t 1 j^ U**> 1 1 ^j_LiJ 4_^ji.a ^j-o 6^) a^-saJLj 
.JjAil 5 j j 1 ^1 1 4_ii Oj^^Iaj (_jJJl (jl i mil J.C ^jJtlJI (J|j jlii'il ji^i j^ 111 1" (J| 
■ I^a£.l ^_gj" inn Jx. e-Llj_i_flJI *l£ ^| j-n" mil j j U" I Ll ^p r\ l" 1 1 4jjL^_o| pt-ljj 4jLi <dl! jS 
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cU_tu"i!i a^a ai 4j (j^a^Ljjj (_jJJI i . ■ ■"■_/' 1 1 .x-o Lo Jja. (Jl ^jLjjLJjI i_i i" J"J I ,jfl" i 
Cxa3 " . I ^ i ■ . . ^ 1 1 JjG Lajjj <4»aJJLLI ^3 <— J^loS-Jl Q *■ ^ a J 1 1 (gjLJ) 4_tul^)jJI p Q i g>Q 
<4_tol^)jJI p Q i g>Q ^Llau^I ■* a ai (_>^a£uj ^IjLqjj q ( .4jljja. ^jjS^I 4_i a *Ul CxaJ> a 4j^)JjI 
t^ya \f-Xi if-\ \ uij) liiO ^3 S^J^ L^ (£3^* 6J-<jj Sjuj *-a 4_>LiU I ■ A a I ***** /■» LlxuLoj 

5j Q 11 jJLi.Q t ■* a i -^ f)jul *^ o (J-C AaSJI ^j u- -*^ 15-^' l*-^"** 4_fl_ui_LAjl 4-ujL^JI (ca^s 
J^o dJjS . ( Cj LJ J j-ii lj CjLiJ^J-ll CjLJjS_aj IJLa CjlSjIjiJI -*3-ijJ i_s^' SiAjSui <LfljLi 
?t n^l <4JaLkJlj Sjlall 4 i hi njJIj 4 i mLu^l CjLn mil 4-toljJ Cjjlj LaK 4jl <CjL2jI£lU 

"jCiLllsLj (jj*i-> pLi Vii 

aJc (j S^ukJI {_ya J-ilflJI 4-ijJ (_jJJI [£jUL!li .j^iLij _A£. 4jLi i_iI"'nII lift t_yaj£- a-uHj 
i— oS ii_l£. pLlj-LfiJLi *iil j (*-a9 (^jj 1 ^" 1 1 jj laj 1 1 4_xjLLq ^ya i^j\ e\"\ \ u_S 3-tu (pi * U5\ 'j" 
,Xo*j_xjq . 4x.jj '.o^g-o 6jLo jLc pi * ■-*^l *j'i ^ * * loj 4_ij l*^~o2 & -^ I a ** * (J-1J-1 1 u > -S^- Ji 
d . I * , ^ a". 1 1 2 . .1 ,,,^ II oLilojJI jiX.j (^J-° (J-c- 4-u Li j i a 1 1 ol -j lajjl J oti jl g-l a '■ 
- l<~ J/i. 1 ^ **.**. ^\ 2 iM - j -al l aQj^LLajJ S juxaJ I o l ut5l*iAll / j^ a 1 "*Jq ..-.I . jU-'.l l aigj 
.\o ^'^ , -* ::s ^^^ '**'' > '^' *j '' (J-C- jLoj£-**i!l M^AJflj mS ^>U ^j-q-3 <(iilj j*- ^ ol > '^' *j '' 
Scientific jjlij^yil dLfljjJjl •■■ <J&* I 4_wn'ilLi JUJI jjs> L^ ^(JjjLiJI aj-o£ aLoi 
j ij^LuSlI gjillLlj jiAAUil Jj.^j3 jj^-oll jj^j .Endeavor j^ij^i|j American 

^jl qJ-ij <4jL^_UI (Is Cil ' '^ 'J d)- ^J 1 ^ Lff^ 1 ^ fr la3-ml ) MaiLs-a ">■ Lajj PU^*j_LflJI 
i_Lu3j jj^-ojj I ^Uol 4 (fift.ll I jijj ^5^11 ^cl^DI ^_ya "il_ii2 IjJC. > _i"n 4jlajJ=JI 



jiJi. J^o J ilfllLi 4J1 *" (ii**jLi ^-^jj^ajj jilt 4^jj — tLij-iiJI (j\jl^5 — .ix: I j 1 1 ajj5> 

H« <cjI i i^iLijJI olf ^| Sc-la'sll ^ Sjij^ i^.jj ■ . ■ I b3*j ^*i!l j^o^l Lol .ol n^LijJI 

.^j^jla^ul 6.1ft 3 ' ' O 3^^ * ) '"j"j c-fll (tnSl 

a_i^fl**u tiiljq (pi > [ -^' *j " ^j-q j^jSJI a) ta^Lml '. ua3 ^jS-oj t jLua.*2l jAaj (Ig 
LILoj <4jLjjlj jtla 1 1 ^LuJI jijjjjJLi .iiJLjJI ji^tujJI jiljjkiioli 4 in*N II ol-S"iL»JI 

(_gj\ in* 4-iLLs-i Sjlla II 4 n^LijJI 4jjL*J,l dllj^j) pi «KII ui'il ^jl ,m -">jj.^IK 
■^1 i-i." ...I I j .a (jjij jjlll Cj^L^JI (j-o JjI2 J0£. dlllft <dl!j »_oj ■(JI'n oi*jl cJ^I 

ql S^i aj a o — pi ai Qjj '"' (J-C- /go*la * *2 ^ iHN 11 Ijft ^jSJ <u^)q^-(*a I^-qI Cj*tajl-»-ll 

.Cj*tijL»-oil — iLaixs 



\A 



— <- r^ ^ - -. 

jj5>j J^alLi 4jJ| Ij/vil jiJ JLii-o dllaj .jjlilLi iJalLJI llgj ■ » <4JaLLJI * j g a I 

4-ijjJI CjlJj^r^-J^I (jl jl nf.l J-t <4 i inn mil 2 «- j ^ -. 1 1 4jjjj SjjJI 4 i'ii £>\_i 4_il in" 1 1 
4_oLsJI iijjcll pLaJLtol 4ila£. Jfl ■■■ I .-.I fl u A." 1 1 »l w*...li .^J^IjiJI JjJ . . » I" 

(j LoLa IjjJ ?-jLal!lj .-.I g ■ ■ .m")I ,-..»! t 4 5 .5^ II ^jj ( <i ... ,^ll » iftlall 4 m^Llo j'ir. 

■ tLij-iiul j^jJaj 
(_^a^_<iJI jjl J_C jilt jlfljl 4 -°-' 'J^JJl ' 9" '" lyjjflnl mil 4 l l in"lll (J| Sj^jjJLlj 
I >a > ,.i» /■. ^j qXj ^jl ^j ^ ~- "■ I ' Ijft (Jj-q j>LLa-j Ja .j. Q ^ in Q^aJJ j * * a" 1 1 ^jAju 4_iJJ i ftJLiJj 
CjLcLfljl q pi r ^ --^ iq o jj-t I jl" * n AaS-1 ^jl Jj ^ (j^-l <,, fl i in 3-Q-U Lto^jlj j." ^*. al 

(jaJ j ) UJLxlla ll UC3I > il hmNI ^jS-oj a .L^J l^wlfl-Q AaS-l /jig <.. Q \ niaJ^l Ola '^M 

J I i"f.*jl (j/3 jjfl l Ifl^. i ao'll ^j-^ gJl xJLojj (jl Jj *5l JilLl .4 ifl l in^j-o 4-11 4-ll (jjj, 
tljja.1 ^j^-^. ."II Ijjj, jit |jt 3U I 2j a I » 1 1 (jjjULaj CjLtLfljIj Cj Lc^a-i^al j ■ 1 flj 1 Ij 

Ja I a 't 1 1 j-ij'a~i jljj_Lxii « > U 1 1 1 j ,jui^ ^1 ^ I j ..I diJlSI cIj_uj .d i il ,ii^ II oLaIojuI 

c-Ijj^| 4 !fl s<, Jjj=>. iijjiil (j^OJ " ULLo ^1 in'lll jjl^ lj| ly^ flJjJI a I la ■»"' J 4fl i^dJI 

dll JSj tLLLc L y^A_<idl jjlS I jl 4j^jI Jl j^t mil I jjj> J ia ■ uJi^tuj ,d . .1 i.i^ II ^LiLojuI 

\ r ' i^i Li toJJ i*-°^5 . 1 /aw 1 i^a tj '-^' ^ * ma aJU ^j ^ -^ "'II j ' IfljJ 4 1 fii'llu (Jl ^ II 
^jl LoS <4_Lfl_i_tuaJsl Cj*^^!I Ail ^^" '■■! Jj^ 1 '^ > (j-o (J-C- LiLflQ (1)^9^ (lr '■ '^ ' \9 '"' '" 

4 ) ■ a I 'j Cjl^jwlflJ (j q ^**i oj \ (jjJJt dLuql jj-t Lfl^Q A9S-1 ^jl '. '^ ) 2j (Jaj-iJ aJjul 
4 ) ■ a I M C)lj ^fl > * ""' uiA w ^j a a luJ 1 ■ •* • -^ >°l 4->l ^1^9 < AS ^ I, I (j-03 

*il U .j< II aJLaJI ^IjljLi JijLa (jl$ j5j ■ I j i n"i n c-Lijji aJLc. ^> _■ ■ a I (jl 5jjda-a 
.-\ I ■* j (_^jJI -^ u u I (_^ljl^)Lfl .-\ ^ 1 1 1 1 ^j a a mj I I J(j I 2UL0 ij£i£. x-ujLajI ^j^flJI ^j-o _/i ^ mjj 
>l >-^". ...I .j <u .ri*sll jj^ j^iiiJI l^ja 4jl Lo^ .C-Lljlflllj f\ \n\\\\ ^ya J^ (j jru^JI ■ LiilJ 
(^IjljLi jiLiI .ld^ Sjifln 4 u in" 1 1 ujjJLuI jjl 1 ° u "-^ I <ol i i^LijJI (j S J j AaJ. I 4jlja5 
4 1 1 in" 1 1 I '--" "' a - ■j " ■ la I '■ » I 'j 'J(! (joLaJ.1 (jc j^juj (_5^flJI la^ajoJi a j g-fl-o 
^- j ' a 1 1 jjl S^S_a j -j laj I 4 1 1 in" 1 1 I ia ~ I ' -^ " ■ ■ • I (j J una II 4jJI ^iijjj .JaLkJ.1 Jajl^Cuj 
^joia (_^jJI (J-i oxuSLa tiJ^j^LS ^j" a ia» <»^^\x.l wlSa 4 * "' ualA> a q^^S 11 CjLa^a-oiJ S^jJiLLi 

jjjjj 4jl "■- j ' a 1 1 4 Ul'ii "Jjfl^ II 4 * ' JaU 4 in injJI 4 i iinLijJI d > j U» \ 1 1 cilj J-3t-i 

■ 4ij jJ^'il 4iijJaJ jjJaj jjl 4J (j£-ol Lo ^IjljLflJ ^pLijjiJI j" la II 
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ajuul Oj-A * J (ii jlS <il 
jJdflJJ . . ■! » »" .til a Q jS " ' 4_oLsJI (j^3 tLlSJ^I jjl SjS fll (JJJ^S-O uj'"S 'I IJ-& (jl 

(jAjlj a-g al [^jlflJI jljir" ml J-Cj <4 i i^iLijJI CjljdflJI jm ilj Sc-ljiLlI Cjlj.iJa J_C Lift 

(^uilj^JI a-ija" c I . ib$ II 4-iLii .Lajjjy (J| 4j*.LsJI ^jjj pLJiial jx. j^oil 

"AjLulUIj ^bH^I A^jl 'l£>^' ^ij^i '"'^J 1 ^ "J aixll 

^jja.'il ^ U ,", *.N I jjAjljj -> IxJl (ji_i 4JjULo '" » I t ] > ■- — i 1 1 I3j3> c-I (j \\ ) -fll I J^o ^jjS i in 

^j-o Jj 2 d ^U I -^ 1 1 ^ > ^ I a 1 1 ^q Jjx: lilLL&q ,-j&lii II >t fl j a 1 1 6ji '"'"' a o 4 m^u-a-i q 

.aJjJI 4J^a. jjJ-i Li J uail a-^-i i_L^-l ^j-o 'I p uc . . I »"■ 1 1 

j lajj) lJj^oja j^ '■ Jla aJjui £j\_i 4-1 I mi 1 1 ^j^ a * d)LL& ^jl 4 m ft J-Ll j-uill ^j-o 

J_c j^ '"Hj jxiaJI (J| jial) Lo SjLc - J.l^'ll J_f. a^Sj ^lll j^ ■"!! 4jLiik Jx. 

i^ya <J-ila J^i£. (J-C 6^) Q^-saJLi * ]Q ' ^ a Q j^ "'II 4_S^)JI-q (j*2 IjjJjaJjQ ( Jj ' ' ~^~ ° Lc^jl 

jjLi igjn's ■»!! J_c. .Lo jji. (J| Jja^l J_c ^ -a bXa _/\x. Lgjl Lo$ i ^ S <"» 1 1 (^.tujLall 
j-"_-II 4-lLSjiJI 4*s III ^ UiL^ ljaJa 4-ijJ ^ J£J ^LL^LLo a-L*JI itujLo^j 4ij-»_o 

dllj (j Lqj .1(3 mfl'l »JljjJI 4^j^JJ j^ '"Hj fl ..U'.ll alxll ^ ^ jjU <dl!j »_oj 
Lo Lajljj .4-i^nill Sjlj*iL! I fl<~l ■- : "^^J I j 'If /sjU . ,„ll ^j^sjij d ■» ..Ull *. q a ^j 4_i£.^_jJ I 

.iiolsJI [^jLiil jilo^JLtuLj iSjLkJI jl 2 .^^ ,„ll j^IjIaII y, ,„&~ ,j 4j£j dlla> ^jjij 

4 fl" lu n 'bllLo f-l .^.< lla — j^ ...II ^_ya Lljjji. Jl'il Jx. a-LsJI p j ji (_>Ajlj "■""' ■»! ASj 

•_o 4jLiIj j^ ...II (j 2 •. ■ - ~ [^jLxoj (>Jl>S dlla jjl Jj .(Alchemy) *^l mi mil ^ 

■^lio — SJjt mllj j^ ...II Jx Aji2 i^JdS 4jLjJ — (Voodoo) 4-iJjJjJI 4UujLo^i 

-xj tLo Lt^a "' JIL'u 4_j_oj J^jlj ^ j ^ ' " I ' ^1 'UNI jj^.1 a&^-i I ^ *fl Q .^j^JLi ^ \ ^ " , , ." 

^jjJI ^j^-^ A.! I jj^a^l jl ■iJ'il (j dllj ""I p-LiuyiLi I j a laJ I jl I^j| Lg_ii (jjjjJLi 

4 ilfl t II jl 4 i i^iLijJI 7-jLajJI jxxa-i aj ajj -I La.jJjjSjJI ji aJJU I (_jj .4_ioijJi 4jioj 
i Q ^^**'ll J>ja-aJJI (J-C i . ■ j I a J 1 1 ^^aJJq *4_tul^)jJI p q ■ g>a o ^jqS-l (_^jJI £/c^JI J J o3 1 



(^La^.^LLl) i '^ j JI d "' ■ ta II Cjl_>^jl lU^^J SjJLiJI SLi^JI J\ rn^l J_C Jj I Q a II ■ ■»" gj ic^JI J^ ujl fil I >S IfiLtAJ UAjl 



jjl I » .U »g (] ° "J ^'"" i_3jjia ■*"" SjjkLkdl dLO jl ^/e^Jl liA^J O la ■ j2 Lo ,J_C 
CjLoaljt-a (J-C- Jj uaAJ I jl (_£jaj 4 0) *^" ml (jSJ i^JbUI P/^JuJI qj& (j^i-iJ J>ja-oUI 

.4»o_Lfl 

^VCII Jlj Loj <Ojj5>"iUI a-L*J Ifl li^j jJjJI ^rG£.l 'Jj^l J-t ' la mjJI jj-uajdl (j 
J-lLflJ Lo LaJLc^j .4-lJ-ljJlj 4 Inlirll a-^jljfl" 1 r\ (j-\_l ?s_ojJI A K "' a ^JJ**J' '^ ' (JJjLlJI (j^ 
^j-^ '" jl JjJj Lo| Lgjl J_C (_jj^JIj S ) I la II 4-1aL«JI CjLaJfl"lll jl Cjlil ao^il 
^jA^ t 1 i*i id ■ _ ' ■ a *' ^ ini (jl .-> (j II (j_o ( ) U^JI Ijft (|a ^ ** ) a o 4_uaj5>2 j_kkj 4_£^a 
Lojlj 4-ujjjij J^$-°' 4 inlirll "■' ^ !"■'■" "'^Ij a I * 1 1 ° ajjuu Sjj-ail 4-ijj^iJI oLo_ujJi 

CjIjo'itII jl'i ni[ (jli <dl!jJ .jjd^- J-Jj > al m'^l j'if. ?t iflTill oLiio-sJ « ■ a -^ " Lo 

^j_i,A^. j-\_C 4JI_i (_ca_tu 4_fl_uaa (j£-oj ^» (j-*jJJ IjjjLj ^J-^a- 1 4j»oJjuI (jn mal jl 4.i*u Jjl 

2a".l l . 
I j a j fl I (jl (j^-o-i (P-ll pi ajJoxall a. I '--" ml ■ jA^ajaJI j\ mfl"i j| aJjJ I i ° 'fl ' 
^jJLaJjJ iLLi (jjii (jl 4 mlir II iijJL^U Jj "ij ■irS-'l lj^"^ jl is-^J .. .IU (jjj (jjjLlll 
4 fl ^» (j_o (6^3 a * 1 1 Lol .4j»qS pi a Ua -^ a a I la3-ml * oJ J ajj (jl J ■ -^ fl ta 'j' U-a.al a\ 
*LQQ-a£.Q .^jjjLto^l ^j- ^3^ * a Cj^A^-I l-L *^L9 * A L&/\ Lgflj ^^H- - 1 *^Lfl <^^)ji.l 
'.■*"■'' *~z*.^iq jj^***" ^jl ^jS-oj 4_i_oJjul j ^ la la ] I I o i ) ) (^IjSjJJ 4_LLi ^^X. Ql^a » 1 1 a 
jjiljJaJLi 4 mfl'i J-iJa d2 4jl 4fl ifl~> (J| j^ jjl life J-C. 4_i£.l mo (j aJjJI •'•I a *' e-\jj 
J^jaS jjl "i| .dllj <j 4j£jJI JJX. <IjIj£jj ljlj-o Lfejl n-^l (j^-QJ ^ylll A ifeLflll jl 
j^Li.'il jl dl^oitu 4_i^i.jjJ Sljl (jj^-i (jl - UOJ ■■■ ■ "i aJju I jjl 'm Jj \ J I &jj5> JILa 
2 .o U'.l I 4 i^LllI ^ (ji^o 2 . ,„^ II JLsJ'il (_jl ) ■ ) a " jji. Nl '^° <j^lJI Sjlj| jl 
(j^aUJI JjLullI j -.^;_- (jl 2_.5U-.II ip.li!l ^ al»I! (j^-aj "i <di!i! 4iLui>)!Lij 
4 m ft J-Ll j^jJsl (j-o 4Jl (j-Q aX.^)JI jj-t <ja^LLa*2l jLt ^j qSJI Ja^a ^l^)Q ^ojLto^l '.■'"■'! * 
aJju I J^Li. (j^ Ui'i* ...I |_aj| (jjill j J pjj ^J" U-° J^I-S-II f^ " Ij-* (jl ^lljjl 
4 a mlall pjj-S (j^ l-c-j-S (o^- LaiS j^"it i - lu) ) a "■ 1 1 ■ sLiJAiJIj <Lo^o£. a-LaJ I ^jlS 
JjlHi (_jJJI 4fl nilflll fj& !_gi <l ifl ij-iil"nll Lol 2 ■■» ..Ull 4fl mlflll a-tuLi 4ijjj«II 
4 ' ■ ui oil (j^sj . jjj^jji'iL! I (jjuJj (_j^jjj»l!l Ag ^ " 1 1 a. I '--" "'I i I ) ■ ) a j j <^2I^JI 4ji_ijJa 

*-2I^JI J-&j -d » . .Ull (j Sd^-^o ^jLi^ dlLlft Jj5> :l ta i j-^n ill JLi_oj 3 1 »"" (Jill 

^j ^^ ) (jl (jl ^)-a^!l J'^M (J-i .(c-u-aJI LJSI^jl (J-t U^ ° J-QJ-XJ a.1 (JLuL. a.1 ^JLq 
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«Jlj — c-Lij i a II 4x.l 1 1^1 ;j I a fl a IjjJ ^jLulIi ^jjjlll — ^jLajJIj (jlill Jj-o a-u5>Lail 
J_c) c-Lij ifllLi 13^ la ■"■ j" 4fl mlflJI jjLi i Aa^flJ.1 ligJ Lflijj .1 ifl ij-iil"nll Jl a a <j 
jjLi <dl!j$ .(c-Lijiflll ;j 13-u^ 4 ifl mlflJI »J*«j« a I lj"fl ■•" aJ 4J m^LflJI ^jl J^o a£-jJI 

Xj^& LkLijjl I ifl ij-iil"nlLi La>jjjj la ■"■ j" c-Lijiall a ■ --j--"!! golTill 
cj!^ nio'll (J| jl'i" m'iLi I '«! -^lj j^iiLllI j^« ■ I ■ >> -I c-LijjiJI ?"Lli! (jl^ oJaj 

<^Llai .JjSlI *Loll j LiijiLull J-C U^ryb Jli. <> ijl^l J-C (&UUJI 
La ftjjjfl id m mmIi d 'j lajJI ^j-a A-fi^lkJ pi fl ^ ^ 4_Lfl^LL.2t d iwinll S^)^-S aJ-ia-a ^j" *" q ' 

Jj "" '''*' >l O/^-ll d_i£ (_>^^)j aJ 
jj-t Lu^-aJaJSjJI ^jAja-aLflJI L-&^Jt-i '^^lo lo aJjuI £/_i j * * *" 1 I .-> ^ 1 1 (j*°>3 

« ■* fl" ukl fl jj ^-olaJI iiX.Jj d_j ja^-s^JI <m t m oil _/\_3alJ ^ a *^" mJ I ^JjLtuaJl p a a a a » : 1 ^ \ 1 
LjLi^ jjLii <ji>.S!l t_uLJI J-t jJjJI Lol .JjLujJI aia ^.A « ..U~.ll ,*UII *JLij 
(j\Jla^JI ^j-° ' ' ' m *' J"* * '^ JJ£- ^j-a I fl 1 > 1 a I flj lal uj ml ^j^-a-i 15-^' 4_fl^)ji_LI (j-a I a laj a 
-Jjj 'j« ulllj t^jl'i mjil JjJ7 •* a (3 *>M j^ fl ' .iflj .^jbliLsJI j*^. fl" II a, I w" ...I . 4_aL*JI 
,d -v \ ,.N |q (^jl^jjLLijIa <CjI^)I \ "ilia <4_i aJ^la <^p a u nS 1 1 S j fl ^ la <4LalS" II ^jjlajJIa 
CjLj a^-a al ?sjI aJ L^-Jl /J-C- ' fl ^'"**' * 4_u^LkJI CjI uiOJIa JjLto aJI (3^9 <L&_/\x.a <(Jau^LLI la 
(j^-Jla^ cl J" ^" t " t fl <^a.*2l ' '^ ^ ' ' (J-t ijjjjl CjLJa^-a al «/*t3laj)) Lal '^^olo 
^Li^j-fla <pl^)-flJI ^3 *3 ' ^ ^•^f* u OLua t^ > > a fc^aj fl^ '' Cjl^^LlJIa <4S^aJJ ^jja-i-J 

fl**' "J ^ ' 4_u^LkJI pi uiijjla (UjU:a tpj t^taJ I 61 w7il 
.La-ilj d a t^ la al 6 1 ^^ a Q m J '^^lo lj a-Laul ^]/\_i L-fl^J^^.^1 4j^.al ^jl 

jl aJjui l 3'-' a ^ L>' ls^^~" — uL'-' , ' J (J-C- — jj- 1 -^' 4 t i"il £jl jl nf.l Jj^ a ■' 

jLc. ' . ■ ■ ^ *. . ' /.*... ^ a fl a 1 1 jLc. 1 . ■ 1 ^ *" AJ-xJl ^3 3 J ^-^ o o^ P^^y (J^3 '^^olo 

S^_iS iJl_Lo jLiJ'i 5jT~ mn 4 n a l^aJ I "'' fl-a-jJJl CjIJ -.1 » /.".^ 1 1 ^jLfl n. II Id^Jj 

'"'J " Uj^- 1 * (S^' <SJ^"-^' J*^ T ll J J '^° (jl /"-° '^ t-al« II ^£.1 mil jlc JLLI Jys 

. aJjl] I \_l-aj La aji) '"'"^ * 1 1 p ^ "*n a-aj ' * * . a . 
Jj a ■ aj ■ 4_i£.Ln'Wil jl d n 1 lUll j| djjujjiJI at j Nil P-j^** JjLVjj i_jL1S ^_jl ^jl 
jl . a I .^."Sl ^j "iLlLfl LljJ_ajl (jjS_l jjl (j^s^Lfl-ll (j-a (_jJJI Mljj-aiaJI y fl '■ a 1 1 » I fl i^ij 
"LiaLJI qNI's mil plaJl >m^ J^. (jj <"LvaJjJI .-.I .jtV.II j| oLajLill ^ ^5->."ll 
jl j"' I a a I ' ,*-a^- (l) IjjJ^llS ^-nN II ?(]**'' '>lj^^ jLi_ll ^jS_ajj .dj^iLljIj 
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(V) ■Sa^M.lj iijjjill ^jlill ^j-l^ j o^LaJIj JjII^JI Jj^" (Y) .cjLjLj-JI 

«_o 4 fl m" n Cj I 1 1 ^1 jjj I dlij (jjij (jl Jj 2 '3" "^ jiii" m i^Jjl Ql 1 i.^ij.fl-11 4£l 1 1^1 

(_5jja.l ^jLIJ jl 3^°^ ' JjJlU CjI n^jiJI a. I tA." ...I (£) .^K^il jOJa iojUiJI [^jLiil 
Aa^^- ^J'-O u^-^* o-° >J-*-jI J^a. ^1 CjI > '-^j^ ll ^ a '^ j I >"^N ^ *^~ ..." ^j\ ^j^qj 

a fin la ' fl" ^ "^ (j-a jSUjJI ^j 15-^' '- ' '^J C^ 1 ^^' ^Ltu^Ji ujjj^a tiilj O LaJS 
4_Lijj«_a CjI i i^ijiJI ^jl Wiu <^jljJI *>> '^ . ^"Ilj JjjjdJI 4-iliULi ^oli II gt-ftjJ. I 
<j 2^ .^ ,^ CjI n^jiJI Cul^ IJLi .Ij^-J-o 3fl m"*sU 3^°^ H <\9-"=> (j l-aj'j JjJJtli! 

. JjjjtlL! jjjl j^la ^Li <l(jlji^liLJ J£ 

^-u^)Lq-q O*-^ ^ aJjul '"'^ yj igji.JQ-aUl ■. loj ■■■ *' <JJ-aJ 4_fljl_tuJI CJIaia^ 11 ^jl *-a 
Lo UlLca .c-LljjiJI (j "~» <J-Slj-ll (j i_jjl ui£\ lifi> ^j ■» n l "i d2 ,,-alsJI Ci^-iJI «(ji» 
l^jLi ^jLtuJ^I ^j qS-j ^jl \£z*. *■ q 1 1 (j-ag .l^j-a-a \3^9^ U" *^ II ql ** lol Jl ^j"^ 11 ■ . i a I * 
4-u=LkJI CjLiU^I jL^-i|j <i_wnliU CiijJI (j S-a^llj 2^ .^ ,^ll dJS m^l ?-j-la J-t 
Q "' J L^-J*i l-al <4-aa£.^Jsl 3 JLajfcl (£j a^fv-^jl ^j-a AaS-i uLiA-la .4 H rn^jl 6*l$_i 

qi <(3 j i- tu ■* t ^ a J*-© uLui.n 4 a luXq ^a^- *)> 4_i_toi_j-Q ^^x. L^-Ji qI <^l*_9 3-j* ^^** 

^jjLljiiJjl ^jl JLflj <^LLaj3 I ) *^ «"* i Q Q ^ 1 1 Jj^j qI <4_j-qj5>I ^>j^I (_^ >- ^-l JL>I fl^*- i . 1 a a j 
J ,^a 11 ) ^j\ q .7.1 1 Jja^A Jj^ mJS *' 4_i^)jij ^jl aJ (jJtJLXxu (jl^ !-&£• S^j-q Cjlj J-J-"j 
4-iL^-l CjpL=». .4 \ w 1 1 \ 1 1 4_jj_kij 1 . > 1 ^"'"* LoS ' c - a 1 a 1 1 4£.^aj CjL-u -i^^J A-l (^jjjjLtuJi 
Jt alLi ?r"*n ml »iJa jjlS 4J"i ' d ' "J7~"''' ^ a ■"■■'! ajj5> JlLo J a j ■ ■■■ (jlS 4JLi ^j *'~ ■"*> il 

.4jjLj ^jqSj (jig >J-J ^ c - Q ' -^ ' I te-j^u (jl 

— Serendipity *4jjj»ii jr aJI l^Li^.1 ^oj ^ill — Sa.t.^ll Ji^. ^jjlL U lllLta 

Ijifij U J^. ^jc 1 a.V.CII ,j j| CjLojJ-»II ^ jiL& jdS (j£. i aA.<ll ,j |_o| IjjJ 

jryJ.1 (>>) .(j^l SjlJuS! Wilhelm Roentgen j^''^ ->lj(;lja , al m"<l j JUJI ,jK 

SjujJaJ 4ituljJ JLn'C" ml <j 4jlL!Li 4J5Jj ^jja-j^olll ^j-oisJI g- (] "■ 1 1 »_ijl 4jl iiUl! 
ilLgjJI (j 4j£J <Sjj^J,l CjLn mil ^ya JjJjJI jji. ujlfl'ill ' 8 "'^ Cu^ '(J^l 3 ■» ml 

(.^iaLk gl "'n "J (J| Jj-ajJ 



(^La^-^LLn .iiiusJL ^'- I ftjJtj -J ....^'.H ^| t qiSit "I .^."<l 



YV 



.a 1 ) bJ wile g-LaJjul ' -jl U *-^ * ^jjjJJI ^^j^aLJjJla ^^j^a-oJUl ^ya aX^JI /J-C-S <LoLLk.a 

Jli (J ojL^jJI jIj^j 0-0 ^j ^ .^g-o-LatJI g^lai! Sjj^iil oLHaliLi ,^-oj o' U^ 

4JLluXo ?t_iLiJJl ^j aSj (jl Lu^-)1 Jj 2q |j* Q '" -^ ^j a ' "■- ml (_£j-il (J-Cj da '"^ rt k— fla^jJsi 
Lai .(j-Uklj-uLi <Laa£.J»a (jaSj ^jl pi * '-^jQ LI Jj 2a -(^^^^l £s_iLiIJl <*-oa 1 ^ < A» > ,*-a 

.pla~*.j ^-fljlj f-ls- <Jl 5jL^I cl c^a3 ! "^ *^ J 6-° lP' J-& L°-* a Lj-S-11 
,-jl£I^JIj J-qjJI a j g q t i j «uj|^J| A^iiu (S^LlI 3^" r 4o n*" II 4jjjIjjJI ^j| 

^jiLi j* ■ i * ] ] *_3Llo 3 ' cl (3 *' A 6 J Lfllmi 1 Jj_o 2j_) Cji-IJi ^ruojj ^| I /i /> m -V " y . > I 

2 >aU*>tlj ^jLklll ^j-Q jjja dlll^ fl ^ ■» **UU JLoX.^1 LLo_*j-q I *Q a j SjiaJ liilj^ aLlII 
<j Ajfllni ,^1)1 SjLU i a o£j ^jJj .4 mftjJL j j ir mil J.C CiAJJ (^jUI aJLsJI (J 

4j_ujLuj*2I ^j^JlaiJI ^j^ ■* * d rtlAr^ -iX.LJja 4JoLmj Q (JLoj^. ^JX: 6^)S-fl ^^jLflJI ^j aS-i ^jl 

s- s- c- 

Aitl^j '"' * a .^^jLflJI 4j_jjL-q % * m * a L-jljS 1) ^jjLj ^jl (J-qLJ LoS . aJLxJI ^-^ a J icJ-ll 
.2_j-oJjJI 3-iJjQfl wnll (J iSS^ ^^^L* pi" fl"wn^l Ja-I {y* 



ri 



ySUJI J^l 



J#j*&\ dllitl pk 



jiJLaJI j^j-o O i" J <_yaji\ 







j-^ r » (j — Lijli -<*" .<w II ^j I fl •■■"'■ <ULijiaJLi (j^ij'il J^a- jjJ-i J-a5-ll (j'j 



ajuul Oj-A * J (ii jlS <il 

Jjljj . ^OA a.Lt jlo <_>isjil (j^i .r-alUI ( "jj| 2 .<-l".,^ll jlajj^l £yt JjLgJI JJjJI 
uJ^ljiJI (J|j (j-o <^ .Anil O^L»-j jjl Lo^ <"">J^j^> 4(5 l*j~> J-aiJI (J| AJJ (jJ-ll O'^-jJI 

**ilil (jj "LoLsJI JLii. (j LijJLo l^_ol OjLu= — olj^JJ "^j Jj — SjjjlaJI 

^1 (jl^ i 03^ 4 m n~«. ql 4_a_i^)l )j "° <dLlj z*- ^ U J ''**■'' O L<**J L<"*J (J-^J LoJj_tuJl 

I 5 la j fl o cH- 1 f^ O' ^** >J ^ Q j-Gjlj ^IS-S^I 6.1& Jj-o £^£. O-iJ^JI <J-C qj^i-J ^j*^^ m 

(jun mil jjlj "»lj^"" "i (j^ajill (jLi J*i" ■»*! Uixa I jJ-o^U Li^ljj| jjLi -2a .5^ II ,jj 

.4**uLL]l ^^j^^j^I J a^. 4j^jjIj CjI^)I lu n ^j '*'j^ ****** ^1 ,— & 4j qLo-ujJI ^l^jja-^l JSq 

jLLkJ'^l jj£. (_£jlj"j"j Q l~» <uJJ-a-!l (j dlljjj tLo-tuJl jl"^."1 Jj^olJl 4 Q -~» ^ya at J ■-» 1 1 1 J 
4_^>.Llil 4ijJU,l CiJlS ' l^" (jj^ ''"'" -iJ-oj .4jJUi j j Laj jjl J-i£ oLcLujJI J^o ljj£. 
.jxJuul j^j-o cj SjSj^j-oj 43_iU ( _^ij*til jjl (jl j-\_tu"j 4-ujjdl * j I iaa 1 1 Lgi-oSI ■ 
4j^-U22l aj 'clO 4_i_tuUu ^^j^^II 4_i^^)-a J>ja-aJ jj^" 1 J i.o 11 Ijft (j p-^?* *' "19 

j-^ fl'ill '*•*■■ loj JJ^**' J,^a. j-tjiJI i i -"^ I Lo ^j-&j i4.uda.Jl aoA LflJ. L) 4JI Lu-mlj 4-i 

.^LJI 
hm^IXI j^»JI dStVia J Sj-^fU ^j-oIxJI ibaiu^l 

tillj Jj^ll aLLLI (j ^Lj LaJjJ .Uj-a£. I4J ^-i^AJlII «JljjJlj jjLuail ^jiutJ J| 

L-JjJl aij) ^j^* ) 0^)^9-1^ LoS <4»fljJl 4JuLj 4_iS_LflJi oLJLuJi ^j-o (J-JI-& A^ * lA^J ^j-Q 

J ) J -^ J ^)S-oi.i Jj_o ^}oS_) t^ja^HJl ^ ) pa ] ■* ) j .<Lu_)jJ1a 4_i_jji.l pi > ftAxll J > J a 3 Q 

aIjj^I pi i^ij^J LfiLflj JwiaJLi 4 mJU AJ^fljJI ^j^-lj ^mjQ UUj oLjL^-j-g-ll 4-oLi| CjLSjI 
JLq_uJ| 4-A^.LJ^a 4-Ji_fljj-Q ^jiifl f7ill ^1)^5^ <jLo_iiJl 6^>SJl ' °'^' t3 <*^LLo^j .4j^aLa_uJl 
OLflLSjJl Q ° t-uSS I Jl$j (.pLLujJi (3 '— 'J*''^ ^LL^-lJa d i/nQ-^'ia ^joS3 Lojjj " 0"^" ^i 
6jji^» (J J-.3" Mill J-C 4-<i^-q Jj^lj — 4jIo^- >i^^ll CjliUuJI ^jAjljj — 4-qjoUI 



VI 



£-"A>° j"^ 3iJ^ o^ J^)" U J*J^"""J f-4^M 'o^J 5 " o^ oi^-i SjU-JI 

(.iiliail 3ijj-*_U ijjU^uJI aI>j^I 

* lo-t (j-\_i lajljj cJLlA jjl « uaJ I ■ Ijda-j jiLa IjJ ""■ i la II ijjjul » ^"^11 ^j 4-*jUujI 

- -^ jjJl j»-l£-J dliflJI sAi. fjjjjJIj jUaLu^l jiJi. !4-ljCujJI iijJlilj ( _C.Luil ujjlj^- 
,1c ^ia^Lkal ) I =» j" 1 1 jiJ£. j^jJaj Uj^- 1 L°->J <4-ujj«JI Sjl •'-~* '' 4 i m'llljj .^jjSJl -> I c.j 

liljl mil ^piifl i ^J^ULc (jjjLul jji. (Jj^i.'il &a i (J| iiLi| <c-LojiJI i> u .Mj-.NI jj 

.iijjlll p jjk J^ Jl^.j3 5JjLi_o J_C 4 a m^LflJI Cia. ^| ,i£.Lu .AJa <(_g^TM ill 
4_to^)Lo-Q 6 iq^-v-i jj-t ^U ..ijlj AQ-L^LsIa ia 1 j mi ^aj^£.*i!l 4 fl uoLfljl jSI ,A£a 

...It--, a^j .4-iJa'bLi^l [^jLlLI i-o-tu'i L»-ijj 2 <.<->. . js_oilj .-.Ijl .a^ II j_c SjJsjjjJI 

a g ° jji, JM , A a 1 1 » fl "' (OJjjjjJI . ' I I— " 1 I jj^Sj JM .Aoll . 4^jJ_oj L" (j 3 dJj 

Jj,^^ II Qil^ ^_i ajj .2_i£ljiJI 2 ,„ )j ^ llj dliflJIj 4 mj'igllj .. ■! ma II — >UII 

4_i_tuLto > il Ifl'm nU ji^i dllj^ (_£jj^vAJI Jys jjl^ jjj (CjLt^J-ti^il 4>Jj5) (j Sj^iJI J_c 

.4-Li^laj 2jaUu 4-tuljJ Jju ^| I *«^ "" a-4-flJ 1 I j-d> j'°^* (j^-o-i A-lj JM , A a 1 1 . I fl" aNl <-j 

4>jj5> JH 4 i niLu'jl 2» ..Ull djjj jjl (j^-oj "i c-jll (jl j ■» mi <^Lj_o < ( jjJa'iLil (jlii 

.4_LaUu 6jL^.I 1 ^ " 1 ^ m ^ " ■ i . 1 j I fl ' * ■ ^ I a > \ *^ * Jjl ^jqj Cj Lca_u^ai I 

4jjjIjjJI 3^"' '" ' P 3 '■\$-°^ cjI i i^iLijJLi i_al,/Lc. , il 3°^"' i'°^ - uJliull Laijj 

jiLc 4jLoliUj t>-flJI iLo <4j1ojJI jjJii\ (j I fl J \^" ,,,! J| jl^'ill jjjj <4jlj J^a. tj 

.4^j| j^ .1 (_gji ,nSll J^.LuJI J^. (jiiLc ^jJI Thales (jjuJLk iJjjmlicill jj J^. 

Cjl^)-Q-*J-tuil ^Jj^-I ^3 l^uLc tJJJ-ll) j" n f U tQ pujl ^ji£-l Ci^^JI (_j^JLj (c-^- 'J JLJ ^9 

L4JI IjjLi! ^1 f UjSlI oil^j .^lijS!L f ji^o 4J^ ^UJI J (ULkjl j ijii»ll 

^jaSjJ g-Li-LU^l j<-LQja> ^jl ^jajdjt-i laJlSa ^'-^'^ JI,A£.2 Li_uiJ al ^'-^ '^ ljlj^i 



(4 UJjiuJl 4 i mill j\ iaj 7T Jj-q Jjl^lcl dlLlA ^jl gt l^uI Lq ^jLc-j^J <dL!j ^-qj 

Ijjt. J ^ylsuj 4^Sl t 3K uxa j ,-;■■■" .aI dJ j ^1 *i[ irrational Numbers «*laj^ 



YV 



^Ao-Ll Aa£-la £l rNl .^1 ^j-Q * 1 '-^ JS Mo-Ls /J-C- Cjl^jjJl j^y& La La '^ I3.A£ ■* '-^ ) ^jl 

ptA^-us jot. J^j jfrLaxaJI jla£."il Jys VY fji J -^" •■■" dllj jjil <oljJJI ^j-o VY 

|JJ£. JILoj i^j\ ^jS-oj 2 4^-3 <4_ll£.q itiiljS pLa-u^Jl JlJ£-^]i ^ya >t ) -^ ) "■ Vi t3 ^-J^T^- 1 
pLa-u^Jl jl,A£-2l Jo^-q ^jl Mfl m"Sl C. a ' '"JJ r ' >fl tlr ^^'^ J ^ .Ol^jtJJI (j** 3 a '^ '^ 

.^jLn'S 'I jjis L&^ULiI 1 j I j I -^ ° iL^.Lcjl a-^J ..■«■•■« 
^ i^oi^Jlj ujLu^JI qu Jajljj (jjjii 6^-ail a-a 6^ "^j a* fA>" 1M3 

Cr^ j! <(C = 2nr) S^IJI ^ i_g, ^ LpJ. 1 Qu j! <(A 2 + 5 2 = C 2 ) 4U,ljJI 

^jAju i . ' '" j" mS nil ^j-Q (1)^9 .IjSjkg <(A = 777*" ) L&^Laal i fl ^''j S^j-iljJI 4j^.Ltu»a 

I3j3> Liu jjjj .jLuJ'il 4>jj5> i>j cjLa'bLiJI i °l A."<lj -2 . ,„ r.,* jjLujI Sjj.^ <j jla^^l 
(l)N-Y J'C mi C/j-ij .jlai.'il J ■"■ "" I jjIjjJI <ui cj-oai^J-tul <_£JJI <\-Y JiAJI <j jxftll 
«4jjuj/L!I» jl^£."il (uP-Y J'C mi (>ljj Ln'i u .N • A iT <\ :Jii-o «4-iillil» jlac'il 

^jj5> Lo^ <Lulajjj IjOC ^Jm I 4-ljJiU jljc^ll ^_ya (^-JlTln ^jjJOr. 1 1^3 1 J . N "\ <^ <1 

4 mftl ;j 5 J m l jjjwifljJLJ l^jJL^ (^ l mj^£l" iflll jj| JLfljj .( a.M-Y J'C mil (j (jl-^o 

.jlji.'il J-C 4_ajLi 4 n i J SjLi£. Ij hi ml a j'-l iji.jjj Cil n^iLijJI 

"iLiKJI ujj5>jI LsLiIi .^^i.'il Jx. IJv^aLa jloi.'blJ 3-iaaI ^,^. ,^-^" ^_i ^J 

4-La-ijjII jlj£."il » oa I dlljj CjLaKJI jjAjlaJ i^-ai-^l ,. '1 ■» 11 1 °l ouSI (j^-o-i t(£ \j(j ul 
^ a 'J ^A^-J 4 *n » o SJ'ij jj£. l^-*_o ptjllll p j a a LI JjjS 1 mj <LgJ 4JjS_LI i_^jjjiJLi 

.NVj V jjjjjjiJI Jlo «a.Jji» aL2jIj «Jaa.» aL2jI dllla 'aLj^I aia <jj .iaKi! 
dJLUI i^jLlaJI Lgj (jjuj (jLiil (jAjuj .jl^i.'il Jx. oLl&ljIlj 3j^' ujLaJI a>Sjj 

<4_iq4UI pu^J-flJI (la • w ^£- ^j)^)JIq ^ii£- (g-JliiJ 1 £j\J1j LlaJ I L^_i ^)LS aJ "^ <juit 

J^o 4'ntn J1JX.1 jlc ^j;j" a "■ ^^HJ I 4-1^4^1 ^jl 'n n-i i4j^a ■■■" _)ijx."i!i jjl jLiu 

((4 'j^ lu)) ui)JiJX:i ^/Oaj ^q p*i_u^la JS-jIu 6^)0*^ Mm ^jaSj Cj Lj q^jj o_iU I a\ CjLJqjqj\JI 



_j-o"i!l tj'^ 'J'j .1* MC^Ill'l U :Lai& C?^ ' a ' Q l^-J^- L^- 1 d ' ■■■'■'' ^;jl tJ^-J ' ' » ' ' ' q > ^3' mi > W T (jl ftJ 

5^ii^ > J _>' *J LJJ^ -1 o'-3 ■ JJ ^ t4_ULLua J_c ol_>J ^^ J-^ ^;j"~ ' (^jJI ^iLtuJI ^^LtuJLo ijjl^il ajLS JjJ!lil ^La tdJjS 

d IS ■"■ 1 1 6JA ^J^aj ■■■ I * ' la a tLaLoJ -\J \ iS3 r "" > ° 3" ' '""' & a ' a ' ° c^^ 1 ^ ^ a J '^ " " L^°-3 - _>*»^' lJ-^" (^_> j 5^ii^ 
P J 3 ^ ° r*Jj"' J- 1 ^^ pJ^ ^'_>»9 ^jLj-tu^l ^^-l ^Uj LJJ^ -1 "^-3 d ■■■ i^ II (jjjLtul J!Loj CjI_>UI ^jLi JjLEjl (j^a_^iLll u LajJ ml Ijl 

.iL ^iJI Jl^a^. 5j-L jj Uj I "}! LLilj a j J fl 1 1 llui. JJa ^Sj .ij^s. ^j j 1 ^ ■ olj^il 



YA 



LS 1^ J £J1 dJill fie. 




4 = 1 + 3 



9 = 3 + 6 



16 = 6 + 10 




4 = 2x2 



9 = 3x3 



16 = 4 x 4 




3 = 1 + 2 



6=1+2+3 



10 = 1 + 2 + 3+4 



(v) 



0) 



(i_j) SjjJXe ^vallxJ oLujJi^ SjjJUI jI.ac.SII (I) .ijjLjjJlJIj iAfiil jI.acS!I ;\-Y J£ m 

^jjJJC jLaJjl J^c. d-v"l'.11 4 ti mJ\JI jljC*s!l ( :*■ ) .5jjQ*lo j^sLaJlJ -.1 ujj\^ 4_ULJ_lJ\JI jljC*}M 

. LS _JOjl "■! J 1 1 J-C .a * lo ** * I Jj*lM "■' *' I -' fl * "■ *^ 'C"* uuj n c? n 

Lo 3_oa2 (jl c-ljj c5J-»J.I >La -^ Lo SJ^i J^Li. j^aJI cJJj <3_ij3JI c-LiJAiJI (jj 

.\YV/ 1 la ■ uaJl ■ (^aLtuj ^''° IJI 4 i n 1 1 O-jL) ^-n mi i 

.-.■^ <SjjjlIUj 2 ^lA'.'.l I 4 i mj'igll JK ooiL) i> jjj a a <iUj£ c-lojiLlI Jjj^i.^1 jjL^ 

4ja.jJ Jj-qj ^-"J-l-l (jl j' '""* I jj^-o-" < J-^o-S .JK f"ijl 6 Jj5> i . ' ■"■_-' 1 LIxijjS) Nl .ill .■"■ Ijj^aJa 

jlji-oj aj^j-o Jj^». LLij-o Ljjjl Ijli .g*j iA*Jl (_5jLuilo cJiLI jji. JLoill (j J_cl 
<£viLi&l ^jLullI -■<"■! I Lo! .(Y-Y J< nil I £-^.lj) _£-*!; <j] 4 K m jjLi <4^.jj ^ • 
(J| ^gojljinll J'C mil g-l"^ -j .JjjLuJI 4 K rn '■■»"■■■■! 4^.jj N Y • 4jjU ^ jj "ii 

(jljjdJI (J| g-l"^ '' (^yjLoill J^ mil Lol .4K mm ka"^ .1 US a 4_=».jJ 1 • (jljjjJI 
Uaa ia.jj V - (jljjjJI (J| g-l"'^ I LiLLis jCu£ ,^^11 jj J*S ajlj - Ua a 4j=».jJ £0 
l_yla. (jljjji! Lfija-lla I ^ylll 4-ijljJI Cil2 iaJaSll.1 J< mi II p*iLual JJ£. jlj LaKj 
JJ£. jljjl LaK J^ Mill JLo£ jljjj '" J {j fl 1 1 life ^J-^s (jj .J-u=il 4 K mi >■■.",„, 
Ijjj iSjjIjJI jfl ta^a ^ jii^Li jj^I J^ mil t_ij\jal p^LuQ^I j.a£ jlj LaKj .4£.'^LuqI 

(d*JI iuLii; j!) 4jj"miII JK^SlI j&I I4J! j_c SjjUI J| ^ki; (jl ^»j;Uii ^ 

JU 1 '"' <Laj^j^i d^- Ij^ii^ jl *j u2 SjjIjJI Lijjl La^-ai ."iLo^ I ^ a mj jj^-oj (_nJ I 

JxiKJI t^^iJLi — oLiilLi j ia3j JLoiJI jjl 2U,^M ^ > ^11 ^^ .IIjLj J_u="il I ^ K "■ 



Y"\ 



aJLaJI Oj-A j«-J-^ J^-^ 



Kil 



n 







W 



(-0 



(^ 



(-) 



(v) 



0) 



. S • cJlLI (jljjJ (i_j) .py coSlI uj\ in*m -■I"-" (l) .JjLojJIj 3, ,„ r,j II jljcSlI :Y-Y J*s m 
Jl J^Ji\ <j^j <> ° V jj_AI 6bj J (j) •° * ° j^A 1 ubj J (-*) •£*>• ( J ) -J^ 1 

"^^ la mJ I (j^ijil)) xjIjJI . iuS II i a ■ a ■ j .LLiLj Jiij jjl Jj 2 IjJj i4j I ma»J (j^-o-i "^ 

dajJI SjjUj JK ml 4'i< ,n" (Jjjju 13 CJLj^- lilx. ojjI (jjjai <l?j£ c$3JI Flatland 

CjI^>-| J-t SjOJa cjlJjliJI jj^I <*iL!Lo c-Lullli .LgJK ml J*iLi. ^ I j" -j* i <•>■"" 

iiLusil Jx. Sjjl2 fl S <(JLlJLij <<Ln ifl"i Mm IsjJaJi a, I tA." ...I . I fl '■<- jjju <jLojJI 



£J>H 



JLoiJI ?-j^al! I » ■"■ j (jjtiaJI ^_jj (JjjIjJI jjliuxi i ai...lK LoLoj <5JjL2 

■ AjUII a fl Ijl"'"' 4iLljliJ Jlfl n"lll ;j 2 ,„ ''-flllj JLoiJLl (Jj^i.'il ^Ln'lfel 0£.Ltu 
<4-lljjJI 4>jj5> j-fli (d aj<lh S/fl mil jjjJa'iLil 4-lljj (j ) I lajjl I j-oil Ijj3> ">■ ■ aj -J 
,J-i-a£. ' °fl^ (j L*-° t> I '"I '"" J i if. J£ in J-t j^u-iJI (a -3^ VV— V£ V] jjjJa'iLil J-ukj 
WiLa. dlLl&a a fl S iq a j ■* fl fl I ai d I ■» "1 f"i o 6J-ULJ jLj ^ya Cx^Lk. pjj 1.0 4Xt^j 4_j -^ I la o 



4j q^)J CjI fl h ^1 ^j-q *■ Q > J oj ^ ^ \ I fl ■ ^ |q ^j*^Lcl Cul^Q -^ fl 1 1 (j-o JajLi.Q ii_&£l>a 
^jja-^l ^ mI ^ n jJ-C uL&jq 4_l_La. Jj^N j ^ *** * ^jjjLUI ^_jAjlj ^jl^Q -^ fl fl 1 ai Owl^-J Lq 
UjjJ-^JJ f^-^J^J 3^ <LflJ*LL^ tL^il jj^la^j ^j ^flfll-^ J-iJ <^iJI JajUJI ^ 
"ill f^ ^1 d-i^j j-ujul * uaj "' ) *2q .Jmll a. a fl fl j\c I ^fl * a I a * a ■ g>g I j la ■ ^ I 
(_jl pLojjj jl -^fl "I "I lajLJI J^. jllll ?ji^ Lgj all ( JiJI c-l i mi*jI &i$J "i!*iLla 

JjjjuI J ft! m i aJ -^ fl a I 01 ^ya i^-iL^JI jj-t (jjjS-xij (JiJI <CiaLiJI Ola t^ oil (_ca-tu ^(c^ 1 

<4j*ilc.l ^ya (I °j •■■! -a Jju Loji ^- ■■^- •■■ ^JJl) Ji nil Jja.1 jj^ajj (aLi^l J^.1 <j 

N J I a "■ Ij 4 1 mi t 1 ' J 1 a a Hj tjo-iiil ^jLal^aJI ^JLaJI Jl 1 a fl*^H ^a LijLi. 3 J 

(j IjjLS ) '■»!! life (jij aJ .(jj~>^\ f\ 1 mijII ^ dllj j^£-J <c-UjjJI 4jL«iiUj c-l^vAiJI 



jjl^ <*Jal^JI (jj .*Ja\ mil f-j.-^ll Jx. IjLjjtJ aJ 4 I'nf. jj'i fcljj La i_ll ■» l" "il J_C 4-llj-lJI 

a la J_c 2 .1 j'.ll ,j jLjx.1 iJjLuJI j-uJI tj\ "i| <LaLi l^-ol iilj-iJI (j ^jjiiljJI aJLsJI J^Lj 
itujUl 2JLJI (J| SjjjJI <j 2jx.j 4-ijJ jjij jJ <Ul ^ j»i.jJI J-tj Sajda-ll iij^JI 

jiii i jjlj -oNl Ull J_c 4-ijLi jLjju tj\ 4ik. jj'i <4l^tuJI 4_a£iLi 4>jj5> Ci-tajJj .4Jalij 
i 6 ) j g a Jj J ' ^ a J ' I "»" (j^-lj .lj-il (jjj^al '**■»*' L&jj aj fLuii a.) '■*-"' ■■■' ■ J'bLkJI 
dl! j (J-C Ij^^al a-& I j| Cj^aLi a-ALn ^jjjd^-o (jjjjja.'^l ^j^ 43j£L<i> (J.C ^ya JS JjO^J 
jjjJa^Lil j^a) <dl!j ^ aX.jJI J-tJ .((jjiaili I alaua ialjfl m J_C JirolLi a'C ~> La^J 

• uasI^^ jl CjlJ-id^J (_jl (j^ (^J-^ (J-^ t_uLa. (j-o S^JU-U AJl" hi i i_i~».l^jl jjl (J_C 
c-ljj -d a .tw II j| <»Ja|^J| > ■ i ^ " (J cJlj ml i flll Jx. 4 i^ijjiJ.1 a. LflJ. I (Jjl J" ""■"■ 
j(j jail (J| dllj J-C Jllo£ ( jjJa'iLil jLiil ASj .tLiJu'il Lgj jfl taj ^jjJI ifljjJaJI 
tLwjj uJj-*JQ ^a^ou ^jnn mlLfl .dllflJl a-l£ p q i g>a ,_& igJ-ll CjIqLo mil .^j^jLiJI 
AgSj toJjS .Lu^flj jfl tu JS ^jlaJaLi ^-a-flJI _^Aja j^ofl ll 4 \ riinu JL^JI aA LoS 

flj a ja pi mil t-Laj^^JI *■ ^^ ** j^ loj I o ** ) ) t pH Mill (j ^ *' ° ' fl "^^ cl J-^' (_>" 



yi ^ m 



((JLJI j^tI! (j jJUJl) i aj...l.all ( j^J <CjljLnmll «4jja.jLkJI jjiUall)) ^jji dlh 
CjIjI inn (j i_i l in" l (_jJJI La -j/k! U.I I 4,Jj5> C-ljj ( JJ-liL=aJI J-SljJI i 3 " "'< ■ (jl ilt ^1 

jl 'iLoL^ (jj^-i (jl «l» "il ° jia II £-2lj-!l (jLa ^jJa'^Li'i Laijj Sc-Ln mil <j ^j-- ".II 

4 n ic. '. ■ -^*' t 4_ujj\fl 11 1 ) ) a J 1 1 'j t Cj Laj-^ Lj jj 1 * us * Jjl i—flg m nflll J_i ^la tuJlXo 

4j^jj|j Cjl^)Ltu-Q ^3 '^'J^**'" L^JlS ( -^ ^ a *' 1 1 Jj-q <^Lo mil (3 t^l^^^l .^ ° j^jj 

aljji.'bL! ^ '° '°^ II 4SjjiJI 4ji_ijJa jjl ?■"■'■" ■■■*' jjl ^uiil (j-oj <LjJ jSj^S !_^ji\ J^a- 
"ij .SlLa^ 4 l mj'lflll JK m*il jj^l Jloj SjjIjJI {ji <4jjjlj (jj^J (jl Jj "i! 4-ljLnmll 
<2 aI 4j^jjIj CjI^)I qua ^ dl^a^J L^JlSq Q>AJJ 4_iaLa_tuJI ^l^jja.^1 y ia^ Cul^ 131 ■* ^ ' 
i 9&xuJLXfljl 4-q^-qq '. ) ma Q fl iiLa 11 Ji-fll^jl ^J^Lii jj ■ aj j- ■■ JJ ^jS-oj <ljji JS 3»-a^ 
4_oGJl d to 1 5 — 1 1 4SjjiJI 4jf_iila 6j u\~ ^ouJI 'T'ljj '^"' (jl ' ° >S (j^-ij ^jl (aJuul jlj 
ifljjJaJI uil m'l'CI (ji dliflJI aIc 4^i^a jjl jjjJa^Lil ?t i^jl a5j .4-ijLn mil jiljji.'bL! 
Jx. (jllal aSj .4jjjIjJI 4^jjaJI JjJjxiJ 4-ijLn mil jiljja.'il 4^jj=». i_L^sj Lgj (j^-oj (-ill 
i-ilj^l fjja Jlj Lai - « -"^ II ^-2ljJI uil m"^l i-ijj5> Lol .((jjiUall jLflj|» i^ll 4>jj5) 
i_ijjjij jjc Lo Jja- (J| i "l"-^ I (jill « '°^ II J-SljJI i-i-ij-*j jjl jJj - a I ■» 1 1 4 i im'ijJI 



r\ 



aJLxJI cjj>-& * t m jls ql 




.Magazine 

Cj'sK mil 2 gja. Ij ^ LgJ'bLi. ^ ail ,_iJI SjLijiaJI <j 5 J in i i_id^JI I jj& jjl aSj . ( jjia'blil 
.alaJI g^Jfl" jiLol I^^J^ LfljLt dllj J'C rn ' ■'" Lo^l JJ^I Llij^- J-o^!l dia_l I a '*"* 

j^JI <j o^jSM *JJ^j-o ^^=" 
jJlc. jjl^ CiSjJI IJ-& c-Lliilj .Y-Y J'C mil (j Lo^ qj^~ "' **~ Gill ,*ili <cjLcLu 



uj- 



* UJ AJ d£q (jOUJ frLo Mill ^1 d ° " "^ .^.O a i 1 1 *_flla-c dj_iLSj ( I -^ V*' fl " l_/\-alSJI 

jjjus Jj-q LoLoj i^jjjla^l JS mi jJ-C la aja^ & o mlq ) ij^jkLIaJI L^jlS^jja. CjIjI mia 

o'jl i '"11 4xoLoi!l >i ) -1 uaJ I jj^i c j . j> 1 1 1-jl^-^ j j taj "' -^ ^LJ ilija tj pjL^ 

^jS-ol Ijl a) 4_cLuj (j_l^oi£.a (*-ol (£>J- Q (J-^ ^ ^.V ° 4_tujjul ^ a»j a i Z >S j" IjLfl .S^jLLI 
p^a jJ I ^j-o uj^)-fl-ll-i tX) i a " 1 1 m < la a baJ I ^j-o ^oS 11 ^Ls <((j 11 n ""1 KpLftiah) l-a JS m t 
1~ flj I" Sj^uaJI jjLi t c __) m n mil f-1 ftjal (j^-o-i "i! "LJ^J .4_Lol^ jjIjJ ?• ' ,y -~ •" ' UaflJI 

<21oKJI jjIjJI ^ Jaii (^3^. J^ "i| J.^^"- "i dJjjj <^'Ui)!l ol^Lu ^LifiT Jaii 
Ijlj .apU3l ^ a. jj a a l^_olSJl CiJlS <^J-1I (j-» ^r " * ' \s ?-0*' oLcLndl ^j-o &jji-L! ^Lui^ 



VY 



A i o ^ * 1 1 SjSJl j— o-tuj <4Ja^La£. ij^jS 4x3. ^al i ^5 ... > 4j^l_^^ ^^j^j^l £j\ ^aj_u^a 
(JS-tu) 4_l5Ji dlO ^| d " > * rt 6jOt_u3 d > > . Art U 1 o \x p. jj -v \ 1 1 aJjjj <<L) aLo-iuJl Sj^JI a) 

(>o) u-jjiJI J| JLr^JI a* ^L^ oiJ^J t?j' J^ $>* ^->^ 4 ^-" jj^j (v)^ - ^ 

6J-& (J-C <G u rt /£jj^31 j_& uSl IgSJIg ^)-a-flJla ^jAj-o-tuJl ^jl LaS •(*— JQ^Jul (jl 3s5-T^"' 
P a_u^ ^j2 ^-j -v *\ 1 1 4j aj * * laj mj 2 QJLfl 4»flj-aj-Q ^jALQ-taJl CiJlS Ijl 4Jl ■» * * [q q .SjSJI 

J i-sl m 11 ^Va, J ■» "v t t^^j^jjU ^ajiJl U_fl*!ilJul ^Ja^UlQj Qj LUj * (^jJI <*-LaLtIiJl (JAl»Q_<IlJl 

jJS-jIlj a ,q a *' 1 1 4_ia; (j^- -^' <j"° <(VUAxuJl ■ Qj up pUjIq) .,_&lajl -^ jj — \ 1 1 P a_u^ ^- i s 9^> 
(j£-* £-1 <j-i JJI t £/ a 11 la (j* iS-LflJ I e-LciS O^ (/VuLxSJiq _/\_u^j 4_Lfll^LI 4 la mlajo. 

c5^l l^ 1 ^' u'jj*^' oIjLoj-o j-^jj SdALiiA J-c ojjjLS ijjjMaZ S>^l f-3^ 
SjiU Diurnal Motion ^j-ojj-II 4^=JI J\ Diurnal Rotation ^^l (jljjaJI ^-^i 

Cjlfrljjj ml l,A£. Lq <4j^aLo_uJI ^Ijja^l J^ ^jl J * J -^ j <Lc ^jjjjLi J^aJlS^a . 4_i^a Lo_uJ I 

(J-t l^i j-*j ^^^ I Js5 j- - 1 ^ . Sj 13 JJ I 4-j^ Lo_uJ I SjSJ I (Lc I q * a 1^0 <3 ^" * ° * ^ 

.4jjLo-uJI Sj^JI j^j^a (J Lg_*Jalj^j ^-l^JJ *C5>=-^I ^ ^?JJ^ Lg_ui£i o^J^' o' 
.^^j^^)*^! jj-t 6J-&Liall ^ Ua*> ^Lc 4jj a^j ^j^-oj (^JJI 4-1 a Lo^mJ I 6^)SJI ^ya P^jaJI J-ojji_j a 
wil£.a . (JAJQ ^^jJ I 3s5^ Sj^IjLlq ^jjlajJI ^SI^j-q ^jaSILuj (^y^jjyJ ^Lo-tUl ujioAjl wilt a 
6-° £° ^jl^? (j^b* 1 " j^'j^ 3 ) C^jL^-"^' i- iUSH d j^2'" *^J J ^° O^^ J°^ 

'j^ail ^jj^ 1 mi g-lj" lu^JI U^ Jx. Loj U ^(jLo mil SjiJI ■ °^' (j) jLo mil ,3^^ll 

/d" * *rt ASj ^aJ 4-j aLo_taJl 6^)SJl (J-C 4J_UI-q aI^jj^.1 ^ ■* ■ A * ^jLi laijrtX-l JjjLuiJI £a 
ttxILo t^j.i.LO.tT.iJl x^a^a a j ajj I 4_iij--v Jl 4j-Lallu ' * ' j ^ "" L^-Jl^a aIjj^^II 6Jj& CjJ-» 

filj)" rn^l laja> J-C i=*.jJ YV,o 3jj'^ J- 1 -^ 5_1^a1q Sjjlj J^ mi J-c (l)i-V J^ mi 






rr 



aJLaJI Cjj-A j*-^- 4 -" jlS-9l 



(C aLo-uJl ._<Ua II 







0) 



j^iJI 



uJftla 11 



*Ua1l jj-v tl 



fUJ-C_JjJI sLlu-q 




(*) 



jljllj j^_>il ij i^OJil l>-J-> 5j*S 11 ,-Ljio^J fl U1J (l) -4-ljlo mil SjSJI :1-Y JS-i 

t j4_u ( /g j I tojjj I ^IjJ.1 J a o (J-C i '\o^ jl (mo ^o f-j-^ I I *^ ^S o j toXa (*— j) (g j I fcQjjJ I 

.5jjl^IJaJI SS_>^JI 

:5j_^J.I £a*JL> (£jj ^jlll o^ljUl d^n <JiLL.j .Ja^jlLI j lljj YV,YT J£ 
^jLijj jLu^ Jx. LL^ J5H3 ^^i 'J^-jj (jjJul\j j^>Uj SjA^b JjLkt 

.S^jjIjJI 1 J-qSjJ LoLc £jG^Lj ^1 Loaj £j\_a_tuj ^j-o 4^^j_aj_tu-o <^aj-uJI ^1 i_j^)-i]l ^j-o 
l^ya 4»oaJLJ ^J^l LfljSJ <4-o£.u ^^jja-^l ,— & La Jja. ^l ^)-q^l!I 4^jj^.a .LoLoj (JJJ-iJ jU 



uj^j^ 2_aK jiLio jji lia jjLi -25 .5^ II ,jj .dllj^ I j &La3l (j ,jl »-^nH ^j-^* ■ 
aUJil ^ Lo uj^j^ ^Jlj Lo^l£.j .(*_il^k!l jl 4jLi!I Ji) ajLjJI ^yiAj ^ill <Planet 



XI 



4 i * -»■■ I^p 4S^jiJI 6J-& ^ o una .ja^-oJI ^1 o^jJUl (j*° A*-*-!' 6^)1 mi n pLijI ^j- ^J-i 

Uaq ^Jlj ^ uj^j^ jL""> £aaj t^ill <(o)^-V J£-<i j Sjji^q ^j ^Retrograde 

A^jjiJI ^iljjj .dllj^ ^jl ,A. .II jljll ^ji. Ijir'nn Nl -l° a -fl I 4j£Jj ^ &La3l ^ 

.tj^jiJI p jia ■" 4\ja.jJ (j olj-*-*J 4 i ■» ~- l^/Ll I 
i^gjl ua_uJI jljll (J-C. (LgJ LfljLtuJ (jun mil a.Lol uJ^jiJI (jj^-> oL2jil (jA« ■ (jj 

jjl^ Ijli .Alternate iJjLilJI S^^aJI &ia> Lr a-u£j .Igol-^ ^j^-; t5>^-i olijl jj 

Jl a ^l 4j jgjLlxo j— aojjl (jl laJ-JI (jl-3 <«j" ft Mill ^ya t_j^)Jul ^Jl 6yo)Ll»a ^jSaSJI 

*■ a & (£j*~lu 4j»Li <^jn n mil ^j-q ^a^-aJI ^l S^-aiLi-a (jl^ 'J' I-qI <:>Li_uaJl ■* a )& LJjj qj 

^l < I . )S laS 1 1 j^ya ^jl^/VJJLJ ^j-Q^ula gJMft Mill Cul^) .(VU ft Mill uj^t Jjlj 6^-a)Ll-a pLujII 
Lgjjjj ipJ' 4x.^aJI CjIj^-*j (j-o I Q Lqflj 4ja.jjJI jl <<t-uija.ljj 4Sjja. l^gJaj aJ Lo^jl 
IjJiJj (.j^iJI jl (juninll J-C ua\«£ 4_oK (Jjv£ ^ i_il"^ll li& (jj .<_5ji^l uJ^ljiJI 
6i^ 3^3 i\S^- ^ju^jLflj-Q ^juSaS CjLia^l (_jAji_i ^3 jfl ' <6j^ in I, I 1 . iS laS 1 1 CjLc-^-uJ 

jjjill tLodiJI jj^ilj-sJIj jjj^^ill ^.ul aJaj .Conjunction (jtAJa^l l^L^-l ly"" 1 .' 

^jjJJS ^jl^/Lfl^U l_/\_lS (£^Jua la a *' j LoLoIL&l CjIqLo Mill ^3 OljLtuI ^^ Jj^"^ > > \3^^ 
I a <*"* <?-jJjJ.I jjl,/^^! (jJ^I 'j J ^\i) J^^' U-° U^J J" ".' ^Jaa. j^l jl >■ la I 
^Iflll a.ljjkliu'il (j i al"-^ " ^yJ-^-o (jlji-Sl ^^KJj) .4-ijlfl"in uj^Ij^ 4j^Lj jj iaj 

(■ujI'^H lift JLa-a 2;jL^- J-Sj tilJJi 4 mi^LLoj <(JLsJI 
j^q . CjlaLo Mill j^ la o ) I_/\jS LoLoIL&I (£j&j\ '"'IjI ■^■^ II CjJjI i Cj3^ (^'J- Q (J-^-J 
CjLj^) aial_/\-Q2l (3 ft^ a ^-O^^T - ^ AJ ^9'-^ ^ ' '^ cl *-^ CilaLo Mill Jj^l Mm O-Owl^J-tuI 

±a>\ mil 4>ia> cjjL^ dllj^ .Sjj^lJI oLS^LaJI <j 4^oLgJI old^H J--- ■■"■lj Mi MiLiJI 
6 U ."Ij- Ag t^I^o 1 ■ w* lj<~l U" ,„l ( ^ui.'iLll tji iSjutJu (j^Lol (J| jo Mill ^| 4^La> 

^ I \ ^ " , 1 J j ,^.l >l ...^ II .".>«! >datK ll ^|q .4 (.oLkjl -^ ^ a Q la a ^| CjIqL^ Mill J (j mi o 

-2 .j^ .11 ji.o'il 2U,„lj. aJUJI uil mi's" Mil (j LoLa> Ijjj iLiIjJI ii^^LlI Jjl ia II 
"^j .iujjaJI cjLj-sjJI JLuj|j SjjLliJI cjlj-oLiil J-t jilaS^I J-t LgjjdS <j dl! j^j 

L^^o£. CiljLn Mill ±to\ Mm Jx. 4^jLflJI ^ ■ a ■ a '■"■ 1 1 oljjjjJJ (jl^ <Sj^-^!l 4lilflll ^jjjiJI 
ja la&l jh'i mo jl i_jJio j j j la jl jjlj^a'il JlLo 4_ijLxJI j\£. tZi\±^.2\ ^j-^» 1 jit jl 

4 1 1 ■» mi LgJ ^■l^j'il cJlj Loj <(g^jl i mil jljUl 4£.LLus Jx. jl U'iII *_tulj j^2\2 L^J ^jl^ 



Xo 



a Li wlS a .^jj^^-UI £j\-i La Jxi Ol^)l ■-^-^ aJaC I ^ya Sjj^-la ^jaJ-LLiJl q.u-lu\ 
4»flJjLi jjSi (j^ > J "* Q loJlSa . 4-1 a Lo-mJ 1 Jjfel loaU Q Li Lmaa CjLujLl£L) a^jAC A QjSJ-flJl 

.4Lqji_j aJLjui A9-2lj ^(c^j (^1 (J^-1 (lh°J *I*J«-** 
lg lg o * £-1 * O la Lo-iuJ 1 d^^Jua <3 4jLjJla 4_fljJLi a fl pi oj fel ^j-o aX.^jJI ,J-C. |Iij£ilfl 
^j-o dliflJl A-Lt t3 (jj -1 ^*^ CjlxukLaiX) Cj^L^- J-3q .jJio (JS-jIu 4_lLiLjJi Cj Luj Li_flJ I 

ol^Ln Mill 4 *Q *q^ H ^ * * itoJl jjj! <JLoiJI L^_j uta.jj (j) ^j^-Qj j-HJI jjJ^LiLL ^-©LoIaI 

^J-qISJI (JLqSJI JaJj-QJ a fl flj ^jl '_'-< * CjIqLq-uJI JALluX ^jl I ia)-a_iu d^a .jLo^JI ._& 
4JLtAa» (jl LoS .Li^jjIJ — «LaLj» "jLS-iu L<i^J ^jl qJ-U ^j-o-flJIa /jjtiAxuJL .^^Lunila ' ff Lfl 
tjj-aj 6j-iljJI (J2 i4»^_)*!iLa CiJlS 4_i^)_ilJ AS^ja* ,jl /£jaj a j ajJJ 4j w oajj) 4S^aJl (Js3^ 

.JjJ£ ^j-o LIjIj Lq^ <aIjJI J^ mil 

4_*_ij_LJI (jl j££U {j* <jl£ dJU .SjjjIj 4^JI cul^ ia_ujjlLI J <Gli iii^jljj 

Uaa Jioj jjlSLfl ii^aj ^jJl ijjjIdJI 4^=JI ^c JjlaII lol *4j^jIj I_£j^^=J 4 uu£ji\ 

4jjLo_uJI aI^^II Cjl^>a» J^ IjjiuibJ 3 |JA ) ((Jj&I mil J-C laLfl^JJ)) ^j^aJa^Lil S^aX-J 
^jaSJJ j>ja-oJ ^ * a laj ] la J t^j wlfl-fl <4jjJjaJl Q La '^■^t' >a .4j^jj|jJI 4S^aJl (JaJj-oj 

^jflwlfljJLJ ^jaj^-iiil (jl^-S .AjLauJ j>jLaJ Cj^j^^-I^ 4-ajJ^JI Qlji t^a II <j-a j^-J^ 
pLi jj-t ^)_flj_ujja Nl tla ^'i.Ka (J^JJilg *U- i s5-* a J UOJ lux ^aa^iJ-us 1 Jj-q aJLjuI ^jl 
dlLJj&a .pt_)_)Lu^o ' fl * a ^oJ_x^a Nl *' fl {jxiaJLa ^J-iJj^- ■ a Q m g-Lo-mjl LftJJJ t^ aJJ_usJI 
' ^ Q'-^ ^^a_j a t(JI '"^ II (j-a Q*j Qfl ' fl J * * Jj^sja n a Q mJI IdA J OAJ (JLuaJJ *-a& ^^J' 
4jjJ|j ^p-Q-J *i!^a <j^_lll Ijji J*iL^- uJjli t3 jiLuu L^JI ^jiifl m II CulS^a ta *Ur j^ 

jL^lll fiji^ oLcLuj ij *i!l 

^j-Q tj^X-aj A-A^)LiIi£.l t3 \9 "* ' Pj J | J^ ij^-^u-i ^>J^I 4»3^jJCq juSju ia <IJj5> ^J-q l3j ' 
^j^aJuJI iij^j^ ^Jj^J 'J^^A' ii O^J^' ^^^^J j' O^J^' ^J^J^ 3 £43^ *gjUlJI 
J| iiLa^L) o^j^ll Ci^ o^J^' ^j3^J^ 2^^ ^ 'J^' <i ^j^i^iJI J^a^j jl 



ri 



C^l^J <t£.>^l uj^ljiJI 4_ilj Jlo (ijj^^o jli J^. jl (jji^AJI J^^. jjj3 <_>isjil 
4-ij£j_a pjjLoJ Jj j 1 1 ^i fl i (jjj^i.^1 £j\S. i_ i'f.31 (J-Cj .(_^aLiJI Lfejj^. n J^aja. jjJj SjLc 

(J il_Li£.a <6 >&\Jla i m i 1 n m 1 1 1 la t \*&£j) J-a^-j SjlaJ \S >ll 6 1 a J CjI £> (j*- -*- 1 ^ ^ ° a 

oljiJI «>Jj5> 3^'^j .homocentric j£>U aJaSla ^^j ^jj^lll IIa jjLi <4 .na'i 

^j" la no a la u ^1 J>ja-aUI Ijjfc u^ujj] .(_£^jja.2l 6Jcl mil CjI^jSjI (j"° J*i£ ,-JLajJI 

( i>°.'°" ** £^W 4i>»-a c$ '""' 4-fl^ J-c- i^-l <_^JJi ^^k^lil iLo^j a^.1 Eudoxus 

tJSJ S^icLtu-Q CjI^>S O^Lj i . o laS 1 la i^jLJwi^-Ltu-Q ^jLJ^jS ^jn n mjla ^)-q^l!1 ^j-q u^ (1)^ 
■ S^£ (j_l^-oi£.a *_l_tu <jl (J-^-ll L&JwiC J 1 ^' <4-l aLft Mill CjI^jSJI f -' 1J ^^' 'J . 1 (j \ a 
•^lioi .Safel mil 4^jjaJI JjJjj (j SjcLuil jj3> S.i£.Luil CjljiJI (j-o (jisjiJIj 
J ^^" ^HJl ^^S^l S^j^JLs Jjl Q i^'uo fcLfl^j-La 'ji^ a ^J a^- ^-o^ul J ^^" ^IJI S^j^Jl j aJj 
jjljjj JJ^ 1 (j^-°-> "■ "^ ' <4jJl1jI j^S^I SjSJLi (jLftj oj 1 a alijJa ,iS jj^ a ci^^ J- - 2 "' 
6J^1 Mill 6^£JI jj^ a jO-u^jJj 6 jaJ-ia >6jd Mill 6^£JI *-a J3^-* L) 4 miQ*i ^j-q^uI S^£ 
^ " 13 a a Lilj^J jjLi_ll 4>jj5> *_ii^ajj .^jjk^l ^j5> jjJj .J-H <4jJIjJI Sdcl miU SjiJLi 
^l^jja.*iil AS^jj^. JjJaJ mS nil (j- <Cj1^)SJj ^jl^j aJJl CjLC-^-*j J-iJ-*Ja tij^Jt ul j^-o L^j^ju 
• jjj (C-&J <4jjLjJI AjjijJI 4 ifll-^ Jx. ((j^sj'il Jx. Jia.'iLlI I fl^j 1 ■ >.«-^ ■ 4-ijLn mil 

(J| CjljiJI J J 'QJ 4-li-l^ J^i. Jlj Mill jjl^ <?-j^al!l ligj (Jj"il ?r i n 'ill tjj 
Lgjl CiljLn mil ^| iolill Cjljill 4jLAik ^jl 3Jal mi i (j^sj^ail (jl^J *^l "(j a Lgjl^jji. 
4S^)ji. a 1 1AV*I Awi£- ^nfl i ^jl 4Jol m 1 1 j>ja-ajjl ^ya ^y^^kj] ^jl^a .^jaJJ ^jl Jj 2 
«Jftl Mill la fl a j » lj-ia 1 4 a laj ** a 4_i^!ilj d\j^ 1 pi q ^Ij-q 1 ^ 'il ^Lc 4_i aLn mil ^l^b.^11 
4jl^.I^j L^-Jl JLflJ ^jlS-fl <4S^)jiJI i—)l i ml Ja^^- ul^)^**i ml (_^J-u ^j^^ m ^1 ^jl ***^ 
^jji.Li al JS mi i LuL^. jaj^£.^l 4 fl m^LflJI j-aj Cj-^aJI liilj tja 4Alxa a tt^jl \ ml)) ^1 
.La^X-j <C-Ln mil j\£. jLllI 4j^>£. »Jjj ^jJI igJSII JiLo -2 -jjl- -"^1 CjI_/I mfljJI 
<jxJL*i! j^jll r- ^* > "''' a ?-j^ojJI ( ji.jT'Al — VY Yj ^aJa "'j I a-iiaJU I i aj ... 1 . a U "i n 
■ I ifl ij-iil" illj g-LijifllLi 412'iLc 1 *n i n (4 ifl mlflll 2 .jU", II -_o J^K'nl ^ aj I 4il i^ilj 
jJUJIj <((_gjLn mil jl) Mlflll jdLsJI :«(>_lLt)) (J| 4-n m^j IjJJ^ jJUJI j^l£.l o5j 



rv 



ajuul Oj-A * J (ii jlS <il 

:4Jjl jlj^ 5jijjI (j-o ^j^-° t^j-aiJI Cxa3 <JL*JI (jl£ .Sublunar j^iJI Jiuul 

<4 mnLaJI SjLlI J-C (_;j"^ I S~lflll jdLsJI jjl^ lalu .jllllj C-lj^lj f^Ulj <_y=jil 
SjlajJsJLi c-Lij-iiJI t>Jl^ ) <--""j .4jjjj1I iliijJI I fl .^M .^A. jljll aig-l (jl^ .j^ii'il 

(_5j^iJI .7.-^" jJLsJI (j c-LijjiJI (>Jl^2 1 ah A." dlljjj <jljll ai^J iiijjjll iliijJI 

1 '■ a g a jjc LaLaj LflJla a c-Lij iflll ^aJa mjl a-gj o^J ■ » aJLsJI £ (j-LJlj\iL!l {j£- 
ji^iLo ^j,.al *>*> ... j .4 fl rii'i II d 03J&J Q u ^^ p-A 4_L^_il_/*-a CulS 1 fl u 2I t^^jjl fil >j Lfl U 

.((JLllI J .^all (j J ..^fl**.ll ■ c-Lljlflll (j jl~ '"j I 

(1 a ■,** a is"" ujSljSJl 4SjjiJ la 11 1 a ' a j* 1 1 ■ I * '■"■ a a ^aJo-mjl (jS_i a-1 

CjI^£-U d q 1" ^ 1 1 .".I r J ^^ 1 I 4Sjja. CiJlS ^jjja-tuS a Jaj UU^ a tj ^-^> 'U">J '"\0 \0 ' 
4_i aLa_tuJl ^ljja.2l 4Sjj^. J^j^j ^1 d ^1 ^ II * jU ...ji ^jjljIj ^ifla Lg --^ a * ^*^ ^ ' '" ° 
. " . I r j ^ ^ 1 1 £j\_i d_i^l 1A1 Cj'jS ^JjL-JI JjLs Ij-la <4LoLu} 6^1^-la 4 a laJaj a ^| j'"' La_Lfl 

2 rj » -> 1 1 <j Jju'il Sgg.1 mil 2_i^.jLkJI Sjii! (jl^ <\lii_ai .4 "mo uJ^ljil d ,^,^A. II 
J^.jJ 2 .1-^1 >ll SjiJI J-Cj .iLiLUI <>ja jJl Sj£-i Lftxalla Ijj^ " ■ J^-j ti| ,, """"' k^I 
iS 'I uzl I CjljiJI I (j uc 3^**** ' U^5 '^d^ <tftxajla 4-iil i^vil CjljiJI (j-a 4ca-&a a Cul^ 
4 Q LajJI J ) i a I flj 1 1 /o^^J '"' '^ > d '"*" 4_flj^)_laj j aJJ CiJl^ CjI^jS O^Ij ^a L)J) "*3 
SjiJI j ' ^"' fc Cul^ S 'I uall Cjljill 4>jj5> (>J ^ d .1-^1 >ll SjiJI Jx.j -J^-j 4^>=J 
CjI^jSJI j^y& CjI r j aA^O JLk.jl ^j JILLLi a .(_g^ mil ^1 ajgj ic-^-l' 4-X^jLaJl 6Jcl mil 

.us ff^ <psjjllj ^JL<iJ,l (ji_i Sjl i^ill 

J-aj-tuja ' ^ ' II 4-laaJ^)-a CulS ^^jja.^1 CjI^jSJI JS ^jX *Ja^!l dl^^Jsl ^ n nn 4_u^.^LiJI 

5jS Jj-Q d 5 >a ^ II ^| d\j^ II J fl ******** ' a *S J * ■ ^ a*** 1 1 * jU , , , j 1 \ \^ * ^J^ ,L^_*La I ^"^J^ 

SjiJI ■.■-*■ ■■■" Sj^ J^ Ciil^ j^-L" jl J*n in i 4j| ,_ .!**.< II jj^i^Lal jju Lojij .^jji.1 Jl 

pfjLaJ ** **** CiJl^ ^j a)-2ul ^jja J_iJ_3ul JJUa '**' > aJGJI ^j-^^ * j^-a ^J^.ljjl ^1 Lg * '*** (JiJI 
.4S^)jiJI ^JiU 6 ja^-^S ^jAJa^AJI JLa_*j_tul 3L-a <4S^iJI 6J-& J M ' ^^ J-a^- 
^*J| d U * ... *1l d > ... *.*>^ II d * j U* ** II ^ ' a< ■ All ^j A< * J^u la£_^Lcl l-a ^JLC^aja 
4_lJLa*j ^j-o J_oJ_=». (3 Cia I Q*^ \ tNlXa ^jxiLflJ,! j_q^ui -^ a ^ O -^ q J ^ " ' J ' ' ^ . .* a I ** 

ia.jj i al-*^-* ^IjUl Cul^ JllLij dU^M^II d Jh^ll oLSjSlI j 4jLLLi bjji*. J| 
Cul^ .4 nt^J^I d<j^ II I ^ <~ j . A ■*- i*»r i. * ^ **. 1 1 . LjLaJ, jJ^I t jj*N" "' -^ I iL^CaJo-m 
**JI <j^flJlj f_yaji\ (ji_i jl t-i^ lj*N 1 lj (j^aj**;!! (ji-i 4il mil j^-*j (j^ij^j jivljU.ll ^jjjj 
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iiiiflJI CjLjLuJI (j-o a »U«II jiiJLi 4-iljJ J-t ij-i^i^l ?t_ii^l jj! 4-ixu5>l jJ^I (jL^ 
^alajj 2 ^U ,..jl pvja^oj ^jl irtfl mmSI wlSa I U 1 a J £j\_l±jLljl 4Ja-*.u)aJ O-oSl^jJ i^ 
(_£^^a. (_£jJI ^j-a^l t gJa "'j' J>ja-aj J-iJJtJ (£j $j-^a\ ^ya pt_i_ual lj-19 .CjLJLljJI 6J-& *-q 

. £j\ \ Mill djL-LO /j-Q JiA£- (Cj-Q (J-C- 

^juaAJI ~&j=>- oLiI ma. ^ <The Great Syntaxes «» .U.ll ,,_,< *! U ^L^Uj 

4j^j oial_/\-Q2l j' 'fl *" ■. -^ I >^> (_£J-1I 4_i qaJJjI CjLtol^jJI >qj5>Jj z*- ^ ' ■ \0 19 ^J- -^'^ 

a-^P aJa jjl^ 4Jl ^| .^jiJI aJLsJI 2 U ...1^. LHaj^ JaaJI life jii <4-ijLojjJI 

The " ma. Ill (jl^^JX- CiaJJ Lijjl (j uiliail ijl^j (j 4-^^£- ^-'j ^?J-*-" til 

.Majestic— The Great— Almagest 

1 . )S laS 1 Iq ^j-o-flJIq «j"^ mil Ol^>a. Jaj^j ^U ,..jl 4Jala-a ^^^ j"J"''^' ^ a3 

j la laj j, flS i 4Ju ^jJLjIj wISq jji ) j ) Lq-q ^>-"' ** i a a j ^)-al^ pu^ifl-ll ' ^ ° \) Q '^* ' ' 

.ujLujj'iLi ^ L^~i ^ I tlj.il (jjj 4jjLojjJi oLS^a LI ^liajJI ■* ■■■-«■ n 4 1 i^Lj ol UUa. ^ 

4jl jji Cj Li LuiaJJ 0^-*-° laJaa a d ->, i^ jl Sjj^s. J-c aSa LI Sji^aJI 4 i i^iLaJI CuLS 
Aj! tiilj <J-*-9 ^^jQ^v-saJI ^j- cl)^^9 ((Jftl Mill la fl a I » Q <4_Lsa_i_ua-Q ?t_iLlJ ^.XflJ jl Jj i 
^jS-oj "^ ^ .^lj^)JjJLi j\ i~C\ CiJl^ CjiaLn mjl J ft! Mm ^jl Qj * * *!$ 4ji.Liil CjLJu_J| 
jlklll (jjJ -'1°'"" CiLlLuia. d^LLol a-g LI J^o ^jL^ <4ia.'bLil JjIdaJlj a-ljlfl"ll C-Ltuj| 

.CiLiLtuaJI jJy\J 4 ifl i*s (Jl 
(Jill (Cjj-iJ-*jJI .fJ mi" CiiLS LoSJ oLn l^ i^~i~lll {_ya lj»iC (jju^oAuJaJ Jil"l ml <Li&j 
la ^**' a I J q toJJ p-^^ .4_uaLkJI 43 L^ i ^ i.o"i ^j^^ I oJjS^ t^jq^ahl Jj q >S I fl I ^ a»jrt Q I 
j^jll i ° j a '■ 1 1 <CjLoaajAjJI ajji Ja.1 (l)°-V J*s in ij^-ij .SjjjIjJI 4^jaJI aa^Laj 

d*j Sj^j^Lo cw.ijl ^jiJI J^aJj ^jlJI SjiJI jjl 4Jal mi n dJj ^ylsjj .eccentric 
^^^ (> ^J?- tr" ^^ — 3^-' (> ^2 ^f 3 lt^ — cAJ^ 1 j^^> J u^ 1 

.eccentric Li^^lo SjiJI j^j-o ^..nj -?j^ ''b^"" ^^ j,\-_'-9 <<_v<=jS!l J| 

J^aa. Laj^j^ dj^."n Sj^ jj5> ^ill <epicycle jjjj3 idli ( t _j)°-V J^-i Ca^; 
j_c 4 Mia"i uj^jiJI J"^_-j .Deferent J^LllI ^m' <lgjlf. J^^_- jl <^>i-l Sj^ 
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aJLaJI Cjj-A j*-^- 4 -" J^fll 




Claudius Ptolemay ..j^1U^ ^jjaJ^S 

f jjl oj * * ' 9 * "'j I ) 

jj2> Li^^Lcs jjli J^j^l J-c. jl — o^J^' 3^J-° <3 4-"^ J3lill j$-j* OJ^i -^J 
( JiJI oljl Mill ^jli ijlllll 4^^*.j jjjalll ddJLl i^j^aJI^ * mjJI aL^aJJ I » Gj -j^ll 

ij JSllll 2£^*.j jjjjlll dllj 2;jljj ala^JLujI ^j^-oll ^yaj .<Luu*\jii\ 4^^aJI ^j-o 
m U a 1 1 J ^j I ■ X •. > 1 1 JS mil ^j-q i_j_/uLj ^ I *l^i JS lu ^1 ^^^11 ^ 9 j a J Q S^>jIJ -i-H>J 

45^>a. 4jJj (jS-oJ.1 <>>) .rectangular sljU-. ...» IjLulo Uj^G ^i». jl ((^^alill 
4_uaio J_c 43 ■"■ a acLLLI &£* t L ~a>^l\ <_><=-*-i ij Sj^a.^J.1 dlh JiLo iijjjjlll lil^La'iH 
£.b^ j^l k-SjiaJlj -SjljJ 5Jj>la ^- , *^ '-d-^'-*- i t>° 4:i A a ^>J3^i (j^J SjljJ 

.(*\-Y J£-ai £-a.lj <4^JI 4Ji5Lajj j^J-° 

tj^-JJ Ml Si 2 (^\ :4 1 mLLo 4£.^au ^1 in U <lai^ (J-C 4_i qLo mil ^l^jja.21 ^J^jjj ^jl ciJjS 
,25 .fl^ II ,jj U j . . A 1 1 ^jJI ,j g.|_n mil ^ Lo 4 Un'i Jl J .^ ■ t.j^jiJI (j| -.1 ■! ...^ II 

tills ^^j- u * a *' 3* ^P^*^' ' > '' a (J-C- uj^qSJI J^ a ** (ji Lo] c^^^^r - ^' o-° ^jq^l 
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jj^aj ( j) .jlj J lills 3 U,,,lj, 4 n~.l_p <£>=. AjJ^ ( ^) .JlLj J-£- JJJ-lJ ''II' iiis. (^j) 

.equant CiiljS-J ^"j-"ll~; 



n 




^\ ^saxaI JL^a| (3jjj^}\ ^A 2^-^' l^j ■tj-Kh? j' £j^J J3UJI J-c- ^jj^l 
j *U ^j^l (jl k^sl .(a)o-Y J$Ji j (2^o ^ L£ <equant c^l^^-jl <U-ujI 

4j al^ 4S^a* ^uaJjJI tills j^^a dlj^aJ ' ^Cul^-J^l ^j-o f*t_uala a_& '-"^9 ' °^ ^ *' 
jjl d a IA" \ 1 1 4_i al^JI 45\ j--^' ' ,-J-alia d ^ fcaJ J 1 1 4^joJ1 J^Luxo IaitaJi tilJj-ia t d rt LaJ J rt 
CiLa^jJI (j"° C*-**-* «J«-iC 4»C^-au j qJ * m ^jjaJjJI dlifl ^jS^ca Cijla^-i^l (j^-J J '^ * Lla_^ 
4 1 mjjl ) 2-oJaIlLI 4_ijljJI 4^^aJI (jLfl <iillj *-oj .4£.Lu]l ^jjit£. Jj-q <4x.LaJI (J 
^o U-\ll (J*^ <j^ . 6j_iljJI o >a rt u^?-" (J-C- d rt bJ J rt 4S^jja* Ci "' *' jfA CulaS-j'bL! 
JLi-osU ^Lj-q) S^filjJI 1^»^ a cl>^ J^ 4-Cj^JI j\ ajjj cj* »" \ i_j^aiJI Jj_ Culys ^1 

j-oJDl &£-j^u> ■_*' ma 1 qLqj*0 i^JJI J-^-l LjLl^.1 aJaJ ml J-3a - t— iS laS 1 1 ^-3ij-o ■_*' ma 1 
I * j ■» a MjuaAJjJoJ (j£-* A-Iq fc—iS IqS 1 1 *-u2i\^£> ■_*' oia 1 j-=»-i Lo-loju^j aJaJ hi la <*bLILo 
jliaa. ^j^-\^ \ Lo_lS tUus 4-i.aflj d^aJl (ji Ql qjx uajJl (j-a d fl mXo d Co rt a rt aIJaJ '"' ) 
jS-flail i^jLaia. jJ-C I * i^J a ^c-«JJ-J^)-] I ^LaLojJil (jl^^ .J-^-la ^aLo_to A^^^- ^^>^J OLo-mjl 
Jj-q ^jl^ ^Ls <JJ-uaJI IdA (jj 4 fl G a 1 1 4-i^aLo Mill a I ma*jl jj(] la olSjIj pt_La_uaJI 



i\ 



ijU.^1 <uLaJu ^jlll SJjUIl jft ■!• — ^j ^i Ijjj iSJLuil JjU^ ^j-*^ t^l uJLUI 

, W n (_jl SJjlxil dlb a, I <-^" lu**J ^jl^ lj| Loji 4 mfl'l J*-C.jj ^jl (jjJ d^ .^ ,^ll 
jMjftJUi ti pa 1A*> ^ ^Ic. (JA fl \y I, I j^AJJ ^a >S 1 fl 1 1 ^j A« > J_xj Lo_lS Ma La. Jala 
o^iL^i Jjl laJOAJ ^9 . 4Jj •* o 4_>jLjj-L3 A o»*QJ Q j*-^ 3 "**' '■ tua 13 * a ' O 

jjl A i iU 'm dllj (jl^j -Lg-J 4 lata II Cj^L2Ll!l jj^^a. JtaILi jjJj Cul^ j-ijjlJI 
.^a^j^il f^ya oSlaSJI 4j a> ^j- o^- -^ ****- 4-fl I fl m ^jqSj (jl J-> * <Lftxxa II CjI^£-1I 
j-G^I ^j qSj Loj ja <jLLtuj^jSJI 4 i iin SjLo ^ya 4x.aaj-a-a CjI^£-1I ^jqSj ^jl Jj 2 Ij-ia 
( jij aj 4J"i <j^j^Li fJloJ oljill t>-i pI uaiJI jjl dfllill ^ (jl^J .4_ol^aJa Jolt (_jJJI 

• iJLaJI c.\ .Aall j| pljiJI Jj^Jj U^J- 1 -^ 
aX^JI jjx. '3 fl a J 1 1 Sjjjlj aJaj Q'^O ° ' ^ °J ' ° o' "-' *' i ^ (jAJul (^^ a 

jjlll 6 ) ) a -a 1 1 4 a aJajJ I ,__& CulS <6J* ) 4J_tu 4_iLojlj^)I (_£j-a ^J-C q 6^i ^ r t3 ^' el)- 
2 <- 1 "■ , ^ I 2 i j I U 1 1 SijJLi 4 i*s 14 Jjld^. 2;^"l J-'' """J- 1 ^-" L^J 6^J 'U-^l b* ,r> J* 

j-1jk>" :^jj5) (_>"j-n UJOJ (jjij (j (Jj' kl^lj *— 3J-& cJLu2> f^)\S. <jjS_Jj .4^a.^U,lj a-ljjLfljJl 

Cijl^j 4 ifl mlflJI CjIjI nf.'jl Cul^ .4ii2jJI CjLiLu^JLi ?t-n m" 4 n^iLij 4 i'ifl"j 2 .jk'.. 

loJaa a a vjo-ml ■ j I ■ ^>" -^ I » j .4 i^l^i:'^ 4_txuLlo j\£. (4 fl mlflJI ^_ya Lc.j^ /Gj«j gLij ifl ll 

.4j J-a£. (_^jJI 3> J fl I, I L5 jLoji.j\Jl ^^j^^jlL! Ji-tola jauaj ^J-t /jju gAJjJaj 

Copernicus jdu^ajjj^ cQamil^gj j^-a-uxl) 5jj^j-q Aj^Iau pLia} 
4^^^. j^j^ ^ ^juaAJI jjLi <(j^^il j (jji^AJI) ^^i^AJI 4jj^j^ 4j^lil! Laij 

JJ-^J <<jJio-<iJI J^>. jLlo (j d^^^^JJ ^SjjijJIj ^J>ll Ji" <u_£j^ (jisj'ilj <t_^ljiJI 
J^a ^^j^^j^l (jl >9*1 4jJIS-qI Cul^ itiilj J-i^ l- - 1 ^)^ '^0 '"J aL>I wiJ-aa ^jj^ a u^^ 1 
t J!La I fl I J a i^^j^^j^l (jLl J^flJ tl)^ LajJ^ La.l_/Lfll (jl **'^ j' '**' r I <J^-a ^J3^ a 
^j-^^ ) ^jiiS Llixua <^)lS-fl*2l 6Jj& Q '^ a J >J-3a .«4j^S^)-a ^)LJ» U^^ 1 '* J a ****** <^jn ^ mil 
(jljjjj 2<j^ II Sjii (jl L^^a£. ^jji.'il jjJa j5j .Jj«_i Loji LgJ SjUaII g^a-aJI 
i '-^ '"II (j-oj - S^ la a.j "LoLc. Sjii ,/"■»" cul^j -I (]*"* plijJI ji*jj Sjii j-a (_^3jil 

.jKi"il 4>3j3> Jlo JjIjj 

jlji'il ^ J^ jjc ?-Ji-Sl <j^£- t?'j^' uj^ 1 -" u-° ^ >> '* i " p >?-" <3j "ill 3 j-°j 

lj| 4^^ fjjiij^l Jj^>. j^j^lll aJLsJI a j fl " " (j 2 .5 U'.l I ,-,! .j.. ,^ll (jAjlj dlla jjl 

J^II l fln-^^ . 1 l^liJj ^jLa^JI SjiJI (jljjj (J| li^-b c^ ^' fj^" ubj J 6^ 
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4-lJlc ii.^ojLl dj^JJ fj\ Jj "i LgjLi J4-ljLn mil SjiJI J-C Sjjji.jAI S^Vs II AJjaJllj 
^2> US a 6/\Jt_u^JI ^^j^^j^l ^jl ^^j^l^/Lal ^J ft jLxIJ (j- 4_j1 qJjj q J t ^" "' ^)-qI I Jftg 

I SlU^ 4_Lst^ j5 (jjiil lfllU« LflJLi. jjLl £-l_/Jal dli& (jl^ CaSjJI ^t ■ Jjuj .4 u mjj) 

ija a db cul^ -j^^l ajl nf.l (j^-oj (jl^-o (_jl jjLi IjJj ^liilj (jLojJI (j LjLgJ'i 

6Jft tJJ-Q aX-JJ 4_i j^gj-vA 11 4 uw^fl'i 11 .".I >l ..i^ ii J_^.l ^^sjjGlJ aJ dJj jloj (pi ** * ^^**> 
4_jj^jJI ^jLi_ua ^j- cH^' u*-^ 1 ^) "^^■1 t^l-^ ' o ** >r ij&£* ^jAijLtuJI ^j^Sul igJ-^- ol^-l./^^! 

(loll^j j Frombork dj^oj^i ^Sll Igmnl) Frauenberg ^j^ijlji 4jjIj.£1^ j 

■ 3K mil 4>jj5> 4-tuljJj 

oL»-oU. j Nicolaus Copernicus q^j^j'^j^ a"J^J^j'' 'Jt*-j-" '^ o"-*- 1 
ixp. 'LJLm j Padua IjjLjj Bologna Lj^ojj <l^i!^j j Cracow ^ij^lj^ 

4 a mlallj jj^jLflJIj uilaJlj Cjj-&*UIj diflJIj Cil n^LijJI <j Sji~» 4ijji_o . i ■■"■<! 
ajjjfln (j (jl^ dljJ <I5^ ^J - ' I U "'"' 2jjIjJjI^-II (j 4jLi^.Ij jjij jdj .4 ifl iji-'il 

.diflJI (j 4 ,A .a". ,„^j 4 IjU^ 4-toljJ eljja.1 
^jjSI 6jiL*-a CulS ^j"A i lia > 4»oaJiLa ^jl ^1 4_iL^_Ul ^ (jAiaS-iJ^jjaS J_uaaj 
SjJwiaJI 4_ij ala^Lfl 2 u ^>jLj J^ (jjjaS-iJ^jaS ^jl > a --^ ig ) ^j^l qj-u q .a)^UI t^ya 

. <wm^£JI ^yij^i.'il j£-aJI j 4j^5 jji?- 4-1 ^fl mis uil^n" ml ybj <Neoplatonism 
<Ockham's razor aL^jI (_$-"><> ^ i-il^n" <<^\ li^ j-o 4a „"\n Socli dlla cul^j 
(jj) .SjotU cjIj^ hi a" II Jx. 4 1, xi ^ U ... Nl cj|^ hi a" II ^1 Jx. La>jj5>jji. (j^'n ( JjJI 
iltu Jj^s (^jJI <Castille J-" •■■K dla j^uLsJI jin'ijiJI dill (j| JLLi - 1 uaJI lia 

CjULlj 3L-q /jjuaAjJJaj pi ***fl" ' ry \-^\ ... ^ 4 <\ \ a ]\ J ^1 \^ 11 Sjjjji- CjLjI in^*. ll^Y 

JiLo c-Luj| JjI &/ m" mi jjl ujjJI J-c. jjl^ 4j| ^>IjL2 j^jj oJa 4j| Jliu iiiiLil 

(jjJa ic^JI 4 a in"U j^X. 4 a .j U 1 1 ^ya c-l" mo ^J"J^ "J.'J^ (j« ( ■ ja ■» U a. I tajJl life 

^ 1 \ ^ " , , , 1 /jl jii^l J^q .1 iLuj L&l'l iM<iLj ie^-11 4 I" ^ 11 ,".! ^ > * .^**>1l jnj"»'U> 1 ^ 1 

jLli.1 jLcl aSj .Ig nia'i 3-oLjJI Sj^jIjJI 4^j^aJI Sjii *_o Ll^jLslLo >■ >^"ll ■ cjjIj^-i^I 

4j_tu 4-1 Lo fiifi%fl ■ Q'l ^ya ^>J^I wiJ-Q ^^r^l J^ O iS^ *dljJ /jju o Mill 4_i^^^)-Q /f J^-^J 

££j Lo o-oj j (jilx <^dJI ^yij^i.'il Ls^ia-ll <Aristarchus <jjj^>- jl" nnjl SUml^i 



ii 



43-jLjJI *■ ,a a aj I q ^jun mil (jl i^jjj aj^.^)LLtuj^)l CjL^.I_/\_al I * u n t/jjuoS uj »aS j>^Lfll 

^jnn Mill Ja^- 39.J- 1 (_£JJl Q-& j^jju i . tSoS (j^j^l (j\3 <4JSLto L&jl nf.l ^j-Q Jj *i 
Jjia (jj^-i (jl JJ "ij 2 ,„^A. II ^j^ljiJI <Jali Jlo 4 mfl'i aLao'jl (jj 4 mfl'i JS* mILi 
^jSjSJl Jju LoJS _/lSl (jnn mil J^a. 4-LolS SjjJ ujSjS (jljjJ 4 ' I loj I (_5j.ll CiS^JI 
^[ ,_»£lj£JI j plroj)!lj olkj^llj 4aaj_JjUI S^aJI Qmjl SJaLujjj .(jiinmll _jx 
J-QJ-XJ i^j^j^l ^j- ^j^lgSJI J^-l 4_i£ (_£j-i (_^Jjl fcL^J^I ^jl ....... O.A^-1 <Li^v-ssj Lcljjb. 

«_o 4 1 1 mill .x-ial^l 4>Jj5> j\ i"n mj .L$jIjI.Lo .j t_£ljiJlj ( _^aj'iU 4 1 1 mjj) f-ia 1^ I J-C. 
Jj^la i3'-i- tu tj iQ* i mil CjIjI i nil 4 1 1 1 1 1 't 1 1 *Jal^il I Q - ■"■"■ .jJl ' Q "' a '' 4iLijJaJLi ^j^jJI 
^jl ^1 LxuaJ LiSaS *_i^ojuI i . tS qS 1 1 ilm^ma .(JVcll 4_i^-Lil&l ijl ) "■ 4n~» d^" 
tdlJjJq .CjIj-oq CjIj-o LL^j^I i . iS oS 1 1 j|i^ ) ^o t ma t4_LolS 4 n^» u^*^ (3~>^*"^ pt_i_u^j 

(jljli'il jy-»j Xi •Qfl^'Vj Lg-olol) (jj^i\ uj^ljiJI (jLi ((jisj'il ^ a&LSiJ lo£ 

J^o (_jjj LaS 4 nr ~Jj^JI 4SjjiJI Ojjji- 4 i a is I I U . U A. ". V— Y JS mil (Ji_ijj 

4 t i m (j pLjjJjj (j^ijilj <(j"n mil 4 t w i i't 1 1 *Jal^all (i_jjV— Y JS mil (j^-uj .(j^sj'il 

.l&l mil (J-C (jJ-ll ('■■»■ a^a '■ 6 La3 1 ■ 4JjLsLoJ .-.I .*! — - ~^sl t a fl mjil CApJ 4 a I" A. ^ CjL2jI 

(^,)V-Y J^iJI (jj .c\2ji\ dlJ3 j je^il ^jgj L^JI J^ J ^jSlI Jx <> 

jjajj jjj, jl [j^ ■< I a 1 1 j^Jaj LoS i^aJ I ,3^ Lg-iA*j 4jjLflJ.I ,-il .si ^."Sll "'* "^3 
(jl-l SjO^iil Cilil mil ...... I V"« I a j ..Nl Jl^lal cd»i£- »i5j .pujll 6 1 a3l cj f_yaji\ ^_ya 

" a » usa)) Iwia- la ) "' ) ^ LgflJ d ^ ." \ 1 1 j 4 a r. ^ \\ 4_XJ_tuJI pLu^a^l ^ pt_s^j-L 1 q ^^j^^j^l 

.iiA^IJLlI S^^aJJ 
a"J^J'-^J^ £■>*' '( diurnal motion ij^^JI S^^aJI) ^j-o^l (jljjJI jg ma"lj 

£_jjil ^^-^O .i5->3j °^J itLu YY J£ Sj^s I ^jj^ a J^=* jjAj (jisj'il (jl dllj^ 
4_iaiL^-Q icA9 tOlaLo mil (^^^Jkllijl ^jl^jajJI 4_Lfl J-qjS-j (_^jJI (j-o^J' 4_LqSjJ ^^j^^I 

ubj-^' J&^J (.(JjiaJuJI J^a. Lajl^o (j 1 ^1~U n ji^-o Jl Cj^>^3 aJa ^j^l ^ 

SjjIjJI I (]■»'" <aj ^ylll (lljjij 4^.jJ YY,0^ iijljjl jljfln-i jljll jj^ I 4 irn'illi JjLo 
liiljS *y^~i /jjuqS Uj > qS JSqj q) .^_g qLo mil fiioJ mjl &a> ?*-Q ^jm^ f7ill jljJ. 4_ijj^LLkJI 
I ^ ...a*. 4_l qljJLl I U. a**. ^ * jlj-ll jj^ U^^ 1 J-iJjjj ^^" J3^-* LP".' joxll lj-& ^jl 
piaa-jJ (-ill <4jjIjJI ajj^IL! jjLoLiJI j j laJ I (j l^a. c Uill jolUI ^,nfl i dl! jjj <4lil 

f . /jjuttAjjJaj ^ Li I Aio 



£0 



aJLaJI Cjj-A j*-^- 4 -" jlS-9l 




(0 



Sjh ill pj~ '»ll alajl 



5 "« -II pj^- '-II *l-."l 





(-) 



(v) 



^ijUJ 4 nm'll l J-Sl^il (._>) -l(j "'°'' lL^=- (J^J^ JJ-^ '-^ CS^i tQ ttnutW J>=- Lo^ljj Jj 

US SjJjJI Ljljj j-^j (— ?■) j^^ 1 ^UjI j cj^j^ 1 t> ^jj^ SAfiall UjjJI la^ j^Ab 

O^J^ <>° uJ^'«5^"" ^>=^ J&A\ i ~Qr?-3 *^j>\i *J' <_K5^fOf3^ ^J «£*W <JkJ 
.A^-l ^jS-oj a] :lj^- ^ la ' ■■■ ' Ijja. 6tXfl » a ^9'J J -J Cj-jI^ ls-^' CjI^j^-JI xllsj t^jn n mil ^1 
*4_i^jj|J CjI^I Mm (j J3-& LS^3 ' ■ *3 * * A *»- jfl fcaj " ,a ^jun Mill jjx. i«_fla^SaJ I ^j-o 
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^j-Q jUJ iaS_iJ^)j aS y>t 3J3 "' I J-J J^Ca . p j-jj 2 \ ,— & ^jALQ-toJ I ^ I uj^i I L-jS IqSJ I <j <jSj-tu 15 
<Jjl_l^£. Ic-J^^ILj IjjL t^jiifl mil J^^- l^Ij^II gc La fa^JI o UjrLlI t3 ^LLflJI CjLojLUI 
{jC UdAJ uLa^J iilJj£ f\2 jlj -J^jj ^./Luillj ^jilj 'O^J^b '5jj4>jJ)j 
.^jALQ-taJI ^j-Q J-i-Q (ja-J-La \V <LsLlux <J-C ^^j^j^I CiJlS-fl <4»SJj ^jAJ-o-tuJI 
jj-t (j* iS-LflJj 43 Jj Q la Lo-ilu 1 qJjj (jl ^jS-qj ■ 9 a oLma» <3 (J^n^-^^n^ O^ ^ 
CjI-ujLlDL) L^JlJjULI <*-flaJjo Ci-SaJla < L-jS IqS 1 1 JjkLnua a "Qu ^L£ \ \ , \ -^ " ) 1 \ j .^^y^j^) 

' /j ■ iq a ) ] la * ' fl ajAj ml (jJ-ll Q LoJmQu ^j 1 1 ^^ ■» * (JLL.JI p La mJ I /j i iqS * \j > oS jLcl 

j^ij .(^jjJjj ^jJI *culjS)ll ojJ> oil) jjjalJI lillij <J3LjJ1j <ui^I1 jSjil 

ld^> j^j^-j lil rinl J&\ I 5 * * U" 1 g a ^* U 4jU tpl o^AA<alll 60^J 4JLk.j| C^^J <tdJJ 

Jj-q ljj=». (Jil Ijjx. ojjS aJaj ml j^a . j.ij/MiUt 3j-" c s "^ " ' " * ° ° \-a-a 

3 * * $ s- 

t3 Cx^jAJ ail {jfi-X±.t.a ^ya ^jjSLi 4J^)Lfl-Q i i^Jt-i^ I la LLuj Iploiil ■ 90X^-0 ^j-Q Cit^j^Jt 

. I^j^. a-Q «' la J I p aU I ^j-Q Cj Lj LiLLZifc ^j^* * 

J^aljjaJI ^j-Q L^a-oX. J <Aai ^jSj aJ 4 iN |q J^aljji. ->^ -^ II dLlJ JS ^ -^ U J O^L^- 

diLlA CiJlS /j u iq a u la ) 3s^°>3 O^^)*^ ^3^^° 4»j^jjikJ Aitla>j ui\ * 4jaxaaJJ 4jSjAj I 

•U5lj*l J L° ^^ Jl ^"^ oLLllzJI c^l^ 

(Ql^Qj mi 6.AC 4 I \ i^i liG J^-J 6j-oi1j aJ 4JI ^!l * 1 V * 4J_uj 4-LoX. ^j"j^ ***J *J (J -0 ^' 

i^ui jj3 ^aJI ^^jJI jj *\ o 1 V iloj j l^^lj -^>=^ j o^j^" 6' ^j^J J^b^' 
on the Revolutions of the Heavenly «iijlo_uJ1 ol^JI (jljjJ o^» ^l^ j$& 
(j^ii I ^ _*"< ,^1) aI^o^q j ^La. a^j <cJliJI J^j LiLJt J| t5^-o 0^9 .Spheres 

<Lo loJaXo "' n ^-v" >m1 j^^q . 4_i a Lo-t-oJ I a LmAj I a-ala^a ■_«' ma 1 6Ju>ito 4JLi j_L=> 4J^Luu_i 
4j_uj 6^)-Q Jq' (J^-JI (^JJl / *' I > 10. a >^aJ I AJ q^JJl JjJjaJj t3 43 Li LiiAfl iju iaS-iJ^)J aS 

.^jJI ^^La. a,.w" mil ^a Jlj Lj *> oAV 



£V 



ajuul Oj-A * J (ii jlS <il 

jjl^ .«JaljJLi 4Ja*ilc 4J Sjj^vAJLi (jjuJ jjiJ ol -I ma II <j 1 »« a :5-ojaU *_o 1 3 a" n 

(_£l a\ ^jne\ mil 4j^S^j-q 4_i^)iij ^J-C Sjjjjul Cj Lu^ l_/Lt 2 u 4_il^)J <J-£ gyuaS **'j >aS 

MaLa. wisa . pLq j d H j&j^£.*2i aLiI tj i^ "** Cj^a^' (ji , ^- q o*"^/^ ^^y 2 *- o ° ' ^** t " ^j^iaj 

CjLolj'Lc'*il (Nj :t>Jji Jl l(j m mfl" (j^-oj (-ill O Li I Jitii I 4>jj5) j'lfl l (jl 4-ll"j£ <j 

,j lg nifl'i iiAA'il (>"nflll jjl^ aJaj .SjIijJIj -5 1 mJiJI cjLilJlc'il (V)j .ii^LJI 

Cul^ lj| <*illoi .4 i*slflll CjIaaI mil J_C iajL 4L0L1JI CiLoljlc*}!! (j^J ' Cul^ 

/\ mi< (J| ( _ ) ij > il (j^-i <LaLtuil jjli t^jun mil J^a. (_jjjlj jlj-o (j JjLflJLi jjJj (jijil 

t Jj-Q Jj a J 1 A \ ^jM^ 1 1 flJAa J (jl J-l 2 4-laL mjj 6^>SJI frlaj ml ^-^ ^j- JJ-a-a 

tjl ,ii "li SjUl ^t jjjjjUJl^ Cry^J C£i (S3^ J-^iJI LI -(cA^' J^ J-L2) 

(_£j-Q jJ-C IjLaJX-l 4_jl_c ^3 U a **'J^ '"' C/- 1 C£3l3"^l U "* sfl -/ «*■■ ) LoS (>■ a us ifl ) j-\JlLi 

(Star aj^IL! ^jjiliaJI j-SjII <j jolIII Ijj! U-^nI ■ aJj jla -"^1 ^ ^^ajLAll ,_j__>J8 
jolIII <jI ^"^ lILa. Sjjju cul^ ^37- '-II (jl a "^ « (jjjjijj^jj^ j^lj parallax) 

^j^a 4_iJ£JI 4_al Mill ^3 ,/ 3L*ul ^j-° ./ * "**• ^3^^" (S3 JLU L^-* f^ u- 1 - L±9-"-° ' ^* ' jljAAJ 
&j-"=_P jjl ^ ji-i^l (j j^_wi ^jjiUiJI J^^l (j ^rt-tiJI ol lt^ f^?-jJ' til O^J^I 

4-i qLo Mill S^jSJI ^jl ^jqj^lajlj IqjIS *■ q '^ cs\y La ^qj^lIJ-q ^j^&j .^j\ mi'i^I o^' 

""^ lj^>- ' ■■» I Ajja-iJI ^jjst\ (j^ '3-5-tLaJI (jj) -lL>-J Sj^ ^ ^L12 j^l Cul^ 
Cta ■"■! I a >'"* ^LjJI ^_ya (>J__>5 Jju "i| gal mi i aJ (^j-Al taJI ^-S^l cj jOliJI ^ 

(.4_i^lS 6&^ 4_j^ CjLjjN miTi 

*■ j a ** 1 1 (^^^jj^LLkJI -^ a a 1 1 jj ^ ■ -^ ****** ^a**aLi 4_a**iLc L^J ^^y^.\ CjL^I_/\x.I dllla cul^ a 
Lgj"ti! 4 Mifl'i ^j nS Ull jUnll LgJ a j -.'.II J^ ^jl jj-i-i ' S i j -^ II (jo>-ILi isS* Ljjjii 

til O^J^' U-° CjLI Mill a. I '■****■ •■■! ■ 2 .5 .5^ II I n,j\ Ual ,- ^ |j^ Lo| .|j^ Sjjju 

(iiljjq <JLi-Q**i!l t^ya £j-\_i^Lll cjLq Swic L^-Jl ?< u& i " ,a ^jai tjS i*i^)-i qS L&jSI (gj-ll -^ ^ a ** 1 1 
pt ■-*^***i LSq .^jajLUI 4_aj_u^_i jgS 4_il^)jul jjjji ^qI *Ag <^jn ^ Mill ^ya l_/tjS ^r^l [-4^ 
'.■'"■* i6_/vS '"' Lai ^j-Q tjj -^ a Sj^iJsl ^]/_aJLi (^^ LS ^ j — ^ \ 1 1 ^^jkLLkJI *■ a a 1 1 ^jL 
JJ«_l *til Lj(j da dllj ilA- 1 j»-J_9 < l mill (juul ^ -N-'a j ■» if~>j) fr j loU 4_i^i.jJ.I ^ » ■ -Ull 
■^ j a *) 1 1 aJ-iJ (4AA*LaJI tj) fi a ■ -^ 1 1 QJ uu ^jLi-a *-a J a I aijjl aj Laj'ic. <4J_to V* * 
(!SjjjaJ.I (1*^-*-"^ isS* Laic Igjc ujj'n nihil J*iL>. jjjj j» ial 



£A 



.CiSjJI dJj <j a (; aj CiJl^ lo£ <c-Lij-ii.il J_c 4_af>Lia oLuol^Lcl dJj£ dlla CiJl^j 

<_><=jil CiJl^ jJ 4JI J^jll (jxs <^>Lla jl~ '"j I CjLiLj^ J_C LlLul LajlJa a-^iJI dll j (jL^ 
(^j^^j^J) 4£.^aj *-o '.'"■'*'**' -* i "■** ) IojjljIij (jl I fl i j la 1 5 ] Jj 2 (jl^-1 <^LxS di^)^3j 
^j^jXI 4£.^aja (a i mjjl i 4j^.qj_fl-Q 4_jS^)-q ujS^jj (_£jJI ^j-^~* "'<! ^jjljIu Lq Jj-q LoLtu 
((a I mill)) (jL^ 1 &LlJI -J <4X.I mil (j Jj_o IV- • • (Jl^a- L&jl.i/s J^=. ' fl'^J^ c-LjjI 
^•LijJI i^cjvi Lg_i Jjjj i^ 4fl i^iLulj . ( _ ) ^3jil *» la ■•■ (J-C. f-ic^ (_$' j a 1 ' ■" ^tjLlJl 

(.hurricane (jKjjjji jl ■^«-^ j^L*3 2r.LuJI j ^Lo Vo ^ 
^o U5 ,„". \}\ 4^,1 a" H ^jLi "»lj^"" CiJl^ jJ o^j^l (jL> c-Lcj^l (jl£ <JilLij 

6 1 3tJ ) l^ fl mj '■■ lg_JSJg i^j^jX] T^ *' J6 Mil Jl -* >fl" .m ^ U^ ^| US '■'*** JjJ * j ^ "Ml 

(_jjj| (j-oj-ll J'iLi- iiUuil e> s& tj\£j^.~~ m i q ~ — . ~ jj^s f_yaji\j bj-s mil (j"i <JLxol Sot 

,-,l^ IU.^11 ■ ) 2".,^QJI jjt X ( j i.^ll Ijjjj ,jj .(jiij^l (J| J ■ ^" 1 ia-Lfllll 4_*_kiLj 
4x.^aJI fci^-l <_>isjil 4-h£ (j I'l l m J m" I 2 i j I U 1 I (S/^ 2J$!I (jj'C" ,n ji^ -2".. w II 

Ig mfl'i 4ijjiaJLjj .dj^Jlj ,_yaji\ Jj^j-j t^J-ll J-olsJI J-t J-Jj <_jl J^jj Xi SSiaiil 
Ja^JI i^ljj ia.^a.jl JLj Uj^jaj J^. <_>iajil (jljjJ (jLa ^aU'it l ^-flill j 
(j^iklLlI ^;.^_- Cii^j S^jS' t5J^^' Jj-^JI S^5 J"^j (jl oj "i! merry-go-round 

(j-Q (jlS t4JS Ijj5> (J-q ^(C^ 1 Owia-j 2 ^-J*^^ .4 MiftJ^a SLi^Jl >t * i ^j tApQ 1 ^ n -^ ^ IS 
t5^ (J^J^ u' <l£-^ O^J^ u' ^J^) -*%aa. d>^£ (jisj'il (jl 3^J-^q3 ^■» ' ^H 
J^jiaJI (_^*^ (j^- 1 ^^^ duj5> (j!^ l- ^ t(2>*— °^>J tj- O^ S3-i x\ jj laJJ aJ 4_i_i3Li. 
4>jj5> (J^. (jjjj^^jj^ 2_a^liia j\-uzl\ u.dil j3j (.^j^^LI oiaJI (SJ^J (SJ&^ 
(j-° (1)^ ti'^^ i^ & *' " (3j*J"'I dlj (jl "i| <((JLjJI J .^nll «^».ljj 4 mU II pi i^ll^-C.'jl 

(j c-Lijiflll iciaaj (jij jdj .4 mfl'i (jjjJI ijlijJIj 4 ifl mlflll CjLiljlt'iL! (jl^J 
CjJj5>*iL!l j^JJLJ (jl^ -2a .5^ II (jj -fJ-iJI 4>LflJj (_5JJI ^LkJI jilj^a.'iLl CiSjJI dlj 
4jjjJl!I LijjI (j 4jlijJI SJjIaJI Ji.lj 2 .U...j^l 40 mlflJI CiioKj OSj -AjisJI lilio 
^U ...ji ^Lkj 4_^ji.Q Cul^ 4J_to ' Q'l wiJ-Q 4Jl <ljji. ^^jJsl (j-og ■ w r^ l£ ' (_>*JjLtuJI (j^flJI ^3 
fLjl <^" "^J J^J .4Xkjj5> jyjtl Sj^ (jisj'il (jl Sjiij 'ur^J '■u^ iij^lo 
(_^l (jl^Q <4_iJ^LiLta ^ ) fl la A CulS (gJ-ll to la "'j' ^)-l^J ^ ^ ai ^ CjJL"J i^yjnS T^^-i qS 
Sjjfl'in ^J-*J o^j^l CiJl^j .c-l i in'bLl Jj_~" 1 1 a.1 lajjl J^ tj I UA, j^" ■» i Lg_ii I laA 

.(jLu^l (jl^ dJj^j <aJL«JI j^^ jj 
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<LqLj _/G_*j O-Jl^-S A j a»JJ la ujS IoS 1 Iq (jALQ-taJla ^)»a_flJl Lai .<LqLj j\£. j\j_*j <^)»a_flJl 
dl^AJj 4-qLj A,LaLa>) L^_Jl <(4_i^j_ilj ' ff "^^ "^ (jl t3 '— ' * " 3^ i^JJ^q ) CilaLo_uJI <3 '-d^** 
Cxaj 4fl U\tl <j Cul^ L^J^Li i L y&ji\ LqI I fl***» uJo ij 4l i^iLLoj 4jjj^-q 4-qLj 4^j^ 
^jaSj ^jl ^jS-QJ 2 a t 4ja Lq-ilu I a Lt.LL=fc. 2 1 AjC. ' ff J > uia <3 d ° a ° Cu IS ji*LS * 4_i^)»a_flJ I 
Jj-q 4 Loflj 4^jjaJI p^J-J r^^^ tl)' ' fl ^ ° * *^ tilJiJj <(_£j^^n 1-^ I j$ 1 1 Jj-q Li^^ 
Jx. <Lus LL. Cj I ,/j Lj C->" J *-* Q -* "-^ * 4-fl_LLi-Q _/^-*J (5 J^*^ ' 15-^ £*^ ^ *-*" ■ '— * j 13^ 1 

2 >._\jl Ur Lg_jL LjLl^.1 ' 9 1 p j" <j*l "^> SjjiQIi ol i -^^ gill cdlj ^J *jlji^!l dljJ m 

. 1 Jj^.\a /gjrLaJj a tJjl laC ujSlaS (jl 4_ia_ujL*La pi up <*!iULa ^ ''~\*) s3 < 4_ia l_/Ltu»a a I 
a ) a ***** 1 1 ajJU (3j vs" Utia 1) (j-Q J-LflJ (j-iLQ-iaJl 4j^S^j-q 4j^)_LkJ ^jl LaS 

J-c cul^ Lg_j^! ^jnfl mil 5_ij^j-Q 4_ij_L*^ ^jLWI ^-IJ LLujj j j^J I >^1 iXJl jIjj a-^.L& 

Jj 0*S .^jAj-o-tuJI 6jLut_i 4_i^LLJi 4-jJjaJl CjLuj^)Lo_LI fjt SjaJul (jl /£jkgj <jl ^jS-aj 
Ij-aLS Sjl^ill (J f d '*< I tliiklj iilajJI (J 4j1JjS1$JI 3.mj\<H iilijl oUaimJI Jj»i 
jjlS *J 4JI £j\j*.^j a! I ^^^ * (S^j ^3 .J ^ (3 ^\0 * (UiAxail 4j^S^j»q ^j ■* ] * Ll^jI a-& 

05a Lojjii <6J-qj >^LjLfi^l 4jIJj ij-il (£\ <4J_uj ^ fiiflA> .iJ-a 6jliil j^^-l^ ^j^jjS ***^>j^qS 

la "'j — JjiJlIL CjO^- Lq^ — ip^ o' 6^J .<j^jlill t*jA J&\ UlULju jlii^ll 6a_& 

g ft 

Jao L^_JlSa CjJ-J l-^JLfl i J*u£' A-*«-tujlq j^ii£- (jAijLtiiJI (]^_J^*iU 4jjajbjJI O LC l^-s^J I 

'J '? * tN * I ^" jl) gj^" 4JUJA SjiiJ CiliJ LLLia j-jJI t4 m u^ IJ 4 \t\ lujJI pi bJ mJJ 

ft ft ft 

J * -^ ** 2 1 ?»-q ^-itiLlj (jl ^jS-qj 6jS fl 1 1 6J-& ^jLi <^jii^ f7ill 4j^^j»q j-l^J 4(j a^g ' s 5'J- i ' o- 1 ^' 

(.UJ^jJl ^ °J ^^-J 4JqLlUJJ (Jj-QJ ^JALQ-tLUl (j's5 

ii_aj ^ >nn^ jjtj ^jlj ^oll ^jjail^JI ^Giordano Bruno j^j^ j ;1 >jjj?; 2_uaUJI 



L >ajJl (Jl 4_ual_=Jl aJi._)l£_fll * U 2 II > ,jj_<i^.jr\-U ^jLuil ASj .4_ljjJlJ1 ->■ uul) 4_iliJ*ilJl 4-oja.jrtJl £yt Jj ( J_ua*l!l ( _S_i_j£.'i! I (jajJl 



AqSj ^jl Jj *i (jjl <ujSiaSJI Jj-q (_>^^)2l CulS Ijl 4jL> i^juCjS n^-laS SLfla ^j-a 

& e ^ 

Cjl^a.'il J^ dllj <j Loj ((jisj'il J_c iijjji-o c^a ual ,-jJI ol_/-a U 4-liila^ ijjjj&'ij 
<4x.LujI <j ^yjLg-J Vj 'J '^ " y^- f-!Ls-!l (jl >Jj^? J^l -^j J ' 7 '^ * <j 2ia_tuil 
J^j-Qj Lai .^^^j^.1 4_i_iSlqS q1 a giaj a d)Lu& (jig ^ 4 .^ ^ -v ** j^^^ ^^& «j"^ mjj (jlq 
liiljj .".^ * -^l JJLa 4£.^ nil CjLtu^)L<iilq CjLa^-JIq 4J ^-J^H' 4-1 ' *' * ' (^T-"-"' M"* i,NL '' 

1 ■ -*■* Cjj^jI 15-^' ^ fl a CjLu^l^/Lt^l p qj-^ tig 'j' >"<»NI ^j ja-a^l *_i»aji. jjk.u q 
4 \j 1A\ ^jja J ■ Aal ^t_iQj U«" fxJ I fl a ) fl ***** Jjlj L^-jl 4d_l*L^.q 'j"A uj »aS 4_jj_L*sJ 
L^j^j-q LqI fjjuoS Uj »oS 4_i^LkJ J * ■ -*■» a" ] (_£&£ '.'*'■■ J^-Q-1 *i 4Jl Ij-i wlfl-3 -jmj/»»iU i 

J Q ■"' CjLiI mi-v jid^j Lgjlj |j< iS-LflJ I jni i (jL&j'i 4-u jLa. jJ^I Lj-jl j 1 ■ '° 4 i nn'jJI 

CjiaJj J-Sa <(( Jftl Hill jj-t Ifl I fl a 1 1 » (J-Q*Li-Q ^"^^ ^jja ^>jSI ^j^^Jl! <lil)3 *-Q ^j 

Sjjjji. .-.I ■jfc-"'' CiS^aJI (jLi- -i^J -o"^' ■J-*- 1 4i't8o JjlJ jxJ (j^i^a-ojJJaj 4-ijJiJ ^jl SjS_S 

.dllaJI j Joiai! 

(j-a 6_/\_iS CjLl^S a lao ml 4_j1 ^jaj qS-jJ^)J qS JLa£.l ^3 ' Q< '^ i^LEj ^Jj^.1 Cul^ 
lajA^o JJjlj ^1 4 luAj qj5> a_*Lj ^Jq ^ ** tQ ) ^^X. ^jqSj (jl J oj a ll ^j-o <4 fl Gc CjLjLj-j 

Tycho ^I^j j^jL* ^^<JUI ^ la ll ^ \ oVl 41^ jj .i£_lAJI oUi^lil (> 
.dj^JljJI dlia 4-ilc.j Cxa3 j^l(j'' i j^ ^ ojiJLi Sjjj^- J-t Liili Ij.^j-o Brahe 

*^l '(^jj'- 1 - d ^ '"" 4jAiJI ^ i a'-l 4J (jl^) 1— Lxa-a j(j lax 4J ^1 n*i ic-ftl^J U^J 
4_SJj -^ a J a\ ' . iS oS f-^^* O^ 1 ^ 1 ^ (J^" '3^ cl) ^9 <Lfl_3J-QQ *J ^ ' lA^Nl ^ (jlS 4Jl 

4^jLi CiLml ifl II ^_ya J^-& JJ£- >» n^. ;j SjJLlJI (j-l^n ■» 1 1 Qljj mJI /q a S J^j <4jil^ 
Jujj-Xj 4 0**^^g-o 4^-iLujuI pi "■' *** ll CulS '"' ia.a i . )S I oS I la ^o-flJIa ^jn ^ mJI x_fil&l 4j3JJl 

I j"*a i cjjI^ ir*'^? CjLiLij (jLi ((jjjjiJI Jx. JSp^ ^ ' LAjbSo 5jjlj 4JjJ-> I j »!<• 
La£. b^-& J-c- Ji^i^'i ljJ^-j -(^?-j J J^ (J i^Jaj 1 • dllla) (jjjjiJI J-t (p^^ ^ 

(j LiljjaJl (jLi <uj^j^ Sofel ml Sd^-lj SjjLi 4jjJa IJ^J-o Cj-oJ^J-tuI lj| :dl!j 4 i'h i 



o\ 



aJLaJI Cjj-A j*-^- 4 -" J^9l 




,*J3ij_q 6JuALtii*oj 4_oJ>a1o 4_fl_iLuJ) Cj ' La -^ 1 1 ^* rt CulS Lajjja -^j-u^BJl l J-c J^jUsj 

. 4_uiAjj L^-C^La* 1 Cj I^vjuo-g *jff a. la 4x. ajILL I (( ^ IA-JN1 1 1 ^jjj Lj I » ^ I , )^j ..■ |_j £)SJ a 
jiiuj CulS MjUftiQjJiaj 4j^)_LkJ 2 a /j i taS * 3j >a!S 4_i^>_LkJ ^ 4JI ,_&Jjj ■ a .<.ai J-Sa 
.4_ijja* g-l U-Ll (_g_j ^a "m^U'JI ^q *^ £j| Ji > £)l£ i4_5_Lfl^JI ij^ SjJda II 4jI_jLj «-q 

ijj^-j «-q ^^/Luiil cjLA^' Jj^Ltu .AJ^a, .4_j_uj Sj^xi£. 0"bUL) 6 J '^j-o LS"^" 1 tl)' J^- 3 "^JJj 

e e «... 

IJ-& ^iflJa ) CjLaIj d£ j"j^*'^' 4j^j_lij ^jl ■ a uuS I d >S I fl 1 1 (JqIJa II .a^^-l^) La,il£.a 

^jl LoS .a Lj I SjX Jjlj 4jatXa * /ja ^aS-jj^)j aS 4_j^lkj CjLiJj LftJJJ ^ff m Jji_j ^jl^/Lfl^l 

.iollJI Sj^jIjJI 3£^aJI Jx. 2-ojL5 <^>^-l 3_ijJ^ a >^.>v> 3_ij1^o| 

(_£^^-*il ^ uiftA II qS laS 1 1 Lol .(^j^Jal Ma-a* ( j- i ^)' 1 ^- (3 (jlv^- tuJ ^>°^-ll9 (j-tJ-o-^Jl (j la 



oY 



LS 1^ J £J1 dJill fie. 




.(AIP _>ji^j J>Lj *;"•* ") 

Jx^3j pj-^'-H ii^.jUJI c^U-U jjSi ^U? j^;^ 4j>^ 2 ~- ••■'■ <jj -Tychonic 

dLlj (3 fj-LjSJ-flJl aJaJt^o J_Lfl ^j-q <Lal_c 4_flj-aj *2^-l5-q ^S-jLj >J^-oj >t * up) ,AJ3j 
4_j^lkj Q uaj 4-iu-flj Cj-S*JI (3*9 / O ' ' L3 * O *J t-vl^-< ^ (3 pi »' tua LI 4_i_i_uiUI 4J \&A mJl la 



or 



aJLaJI Cjj-A j*-^- 4 -" J^9l 




i^lj^JI j-il^o (^Lil ^I^j — Sextant c^1"wm< ... — ( u u±uA\ iJI) dw.ij.n 

0J3 4_ij_liill 6J.& ^1 ,j-o A^jJI J-C-J .^jiij^l 5^^=J ^LojbLU CjLj* .^11 J^ (^^ 

.iijj^%AJI 2jK,^a*;M CiLI maJl *l>^| 3-o^-oj Johannes Kepler ^L^ ^u^Ua^ 

< i-olC /uj J LmJ I /j >flJ I y^- 1 13 1 /j-Q I p J-J til! -1 i 3 *- Q ^3 ■ 4-J.9 Lo-mJ I a LuajI I *-3 q-q i^j I <»>j 



o£ 



l_Uj-Q falAq-LU wlSq . ULjLcu (JAUJ Q-&9 NOVa ^AJ_tuLQ AAA] I I Jft Jj-Q j— ft LU la < 1 V* c 

Jj *i 4j| J_C Jjj 4>LaJjl (jj <(_5j^iJI Jl a II c-ljj CjljLn mil j\£. '*lj--" I \ ° V"\ 4'l in 

3 »»<j<ll oljiJI (j-o Ijoc jj^i-l j5 
,-,! U^MII iifijj (jl "i| (jj^i.'il (> i^l a II .r-Nl-^ ■■■ <j cjld^ll a ia> Jio ola •■■ j5j 
(j ,-,! U^MI I cul^j .4-ij^JaJI o-^j 2aU'it I ,j a.a/'C a" (j Cj-»-2j JJa LgJ^j CiJl^ 
jjiljJaJI jjl ?-jji^j -■'■■■ aii !t5J-»-o Lg-I Hjo^j M-£j AcV\ A^VX aI^^I 

t^ya j^JLaj olaLrt mil "^ 4_j| liilj ,^3 la .(gaLrt mil a\ ^ LflJl faJLaJI ^j Owi^J 
JJ3 IjLo "i|j — 4_oLj (jjii (jl (ji-o-i "^ Lg-jLs '^ »**'**' CjljLn mil Cul^ lj|j .j^ ir"ll 
4 la q ^ a a CulS 4_i^j_i1jJ1 4S^aJ1 (jl-3 t s aia "'jl £u^*)_LaJ ' * uq <iillj si-oa ;oo.mjl ^jqS-j 
^X. Lgj"i I fl"'*\;^ (j 5-ljjlj (j^aj'il (jjii (jl (ji-o-i ""J LaiiJ <4_oLj Lg-J"^ CiljLn mil (j 

(jjuJ lilj <4_oLJ C I CjljLo-tuJI (jl Ci^J* Si .iJS 5 ) ■ la II oi-lALiuil ^jl "il .4_olj 

i . iS loS 1 1 4S^j^. £^£. i ftxxa j (^j^^II 4S^a. J «^ ) '.■*"■ oUuk 
,-,! U^Nl 1 1 ^ j*_& JJjJ SjljjJI *j-- " CiLiJiilj CjIjt" mil pi U-^Nl ^ CiJl^ 
jjl 4-il!l Cul^J <M'A (j uJJ^ in I" 1 1 pj^-l ■ I l a l*S i al"-^ " paj jj- SajtXaJl 
^jajLqqj 4_q_uj1 /g j ua J I <J^; -^ la3-ml l V * \ (3 cH-^ <4-l^)S mJt II ^^j^l^jX.^! ^ a ^^**> ..i * 

<lg ma'i 5*i mil 4jL$j jj -j-a^JI ;■» !~ ••■ ^^^ aJ L4J-0 lia-lj Thomas Hariot o^jLa 

uj^S inn a^aj ^J ) LjJLL^jLj Iq^I-i 4_a_oL=* ^| C'' > '-*^' 'jH jl" ml jJ-iJL^. jj \ M ILa. ^Li 
^j-o j\ jS 1 1 j 1 '^ '. iqS mjjJI pt_i_ual 4_iJj <3^9 'CjIqLo mil 4_u^.Lj 6^)1j1q <1jji. jj laj a 
«A»a jJI JLtu^)-Q» Qji l_/\Ji_ua uLJS 1 V 1 * lP19' cl j^ ^^9 .4-qL^J1 obi iinS^I 

.Sidereus Nuncius-starry Messenger 

Jl i^. 4j if_yaji\ f~ la ■" ■ 4 i in 1 1 j^J^ (jl^ J-o-S-H ^- la •" ^jl j il ilLa. 1 ° u "-^ I 

* la-Lu (J-t UlLj oLIa (jig 1 1 fl S o r ^ L^jLtLaj^)! ^Jwiaj ^ *o oj ^jl^ <4_LLsq^i-o oIa^sq 

JS (jJJ-iJ 4Jl (J-ial m"S*jl (JjJj5> (j^ JS (*/U jjjj . (Jj-qJjI »_a a" ^. "^ jQ W\ (jji 



IMff LU 



dllfl) jjl 1 a.»"<l 4j| Lo^ ii2.U,„ J Sll 4a mlall jn^f. Jx.)) 4loLj 4jjLnmll ji>l m^l 
jmo mil jjl Lo^ <jLaJJl t£j\ mil uJ^jil (jl^-S — (j^sj'il ^IX. jaJLaJI ^| ^jljjji! j^1j-° 

■ (jnnmll Jj^>. Sjjlj (j Jj4i SjJijJI t_J^^ (jl^ 1j| "i| dl! J ^ai" - , (ji^J "i!j . J"iL& 



ajuul Oj-A * J (ii jlS <il 

Loja jj^l c-Ln mil (j ^j-- *.M ^ Ijja. jrtYsll d)Lifi> jjl 4-ijj J-t IjjLa jjLJLai (jlS^ 
4-iaS inn (jl-9 lj-& (*-o9 .Sj^aJsl £jl*ju (_£jJ <jl (j-° J-*-il fi ^^ *' <LfljLto J fl " a * (jl^ 

i^iils Lg-JSJ <Sjjji-LI (jouLi I q~ '^j jjc Sj^ (]/Cj^Lj uj^>SI jJjj tLijij'il J«^ ■ ^jls 

(jc 5 1 ■« ■ J* fl'Li CulS iJJSil ,J-C Lgjl jlc Jjj La^ , cj ,All ^ya i^LiJ Jjji_o jJ-ij 
■* j a J 1 1 4_Lk^.^Lo ^)Lfl <u^-o)l LoS 4_£LiiL^JI (|a .L&Ja^-a U'V3 "J \J t^^-j ls~*^ 4-fll mil 

(ji-»JLi (_£jj Lo»il£. ^jjjiLkJI jJaiJI j^o Jjal ^jjiLkJI L&jJ^a J«^" ■ . i^S ■■■nil ■ 



.^jn n mil jS^»a 4_i^LkJ ^ fl ai la ^ ^3 Cjj^jI igJ-ll CjI-i-^I_/\-£^!I ^j*^* *' 

4 m^Lt-o c-LijjiJI (j SjJd^- [£jLi_o j -j U" ,j tilJj Jjjj Ijj jja j-l-H a (jlS^ 

Jx. j^olaJI ( _^al^-t > il ^ fl a I j a I fl" U ■■■lj_- c.l U~ ...I jJlllj i^aja mjl Ljj JL2 i^iJI dljJJ 
(4j aAaJlj La* fl n Lt^a m ajJuajLai (j •( ' J [ ^ fl II *_^.ljj U''^ "j VO ^ °J ' ° 
(j (jl^J .<LoLll <j 4-LolsJI CjljJallll (j IS j I mnj <lfl nf, "ijLa^oj K*»~ " Ij^ii-J 
|jj£. 4 l m'CI OJa dllj jjl "^ 2ajU".l I j| 2 .j".< 1 1 f.|^ajjj <d ^ -v -^ ,j l^o,io ,2a .5^ II 

■ gUji^l ^ya lj.l£. dlljSj ^loi^l ^ya 

jLAil 2;^-u=)!lj £^Lu=)!l <> U»i ^iJI (^JjjJI f.l m oVil ^ N "V N ~\ J^=^j 

4^ mlj II JjI fl * II ^^^ M lai (_^l (3 p^-ol unll ^jli-alaJi CuJJ ^xAa ' j^SJI ^ya pt_i_ual wifl 
/jjuaS Uj ) [flS 4-aaiiJ-a ^^^ 13 C ^ pLfljJI (j-* 3 4*^ mil liilJ (j J''*''^ *J'^ =h ' ^3 . 6J tu \ 

<*.j±x\\j jj^alill jjr. jf^J-il £-il-iil Barberini ^^Ij^jjLi JLbjjKJI >ii^l MYV jj 

(3 p^^T^II 4JS-QJ 4Jl ^)-XjI) wlfl^fl <4-a^la-a ^>jSI ?t_i_ual J>L1LI ^jl aJJJjLai ^j-° l-^*^ .LiLi 
joJ-*-^ "'^ jj' a^a)) ■ )1"\N ji-u^a 4_iL^_UI ^ja . ^jjj aSjJ^j aS 4-aaiaJ-a £^£. 6Jji ^>"l pL^J 

Concerning the two chief world systems «jJL*JI j ^"ijmnjJI ^'^U'.ll _■ 
^jjiuA (jl^j .(i^jjjj5>"iL!l j\L t^a (^yiLillI i^UJJ I .^.^ ^ jjl^ ^ill ^Dialogues 

'j"j"''^' 4-aaiaJ-o £^£. ji-fllj-a •,-.! > .^^ ,T. o^Lj 4_ia t-Lal^fl m plj al a &Jb ■ i\\\ 11 

^^^ j^-sljJsl ^>£-3l '. iljS II 4jL^_j ^3a 'is^j ' "U^J Q"3 '''J '^ ^ °J ' ° O^" i*-^' 1 ^- ^ 
Ijji. p»t_u^laJI ^j- cl) ^ L>^ t^^^H (J^ 'O"^ ° ' ' 4-oftJoS-o 4 a [ ^' ^jaj aS_iJ^)j aS 
itiilj ^1 4^Lu^2Lia ^ a La [ ^'' j— & L^-Jl CA-" ^ Q"^ '''J '^0 4-oaJaXo ^jl ^^jLLLl 
.La Jji. ^1 Pf jLt" (J' mMS Ijj i ^ Q Q"^ ° ' O^- A-flljJ»l (j^ 

''*" J ° (J- 6, ic"' 1 ' " (4j13jjI ) ^j" ■" n" 1 1 4isl^a jit J j ■ a a I ' (j^ j'''l'^ (jS_oj 

<4ji_lSj 1 . 1 ■ a I '■ a (3 jj/J^ tlj£.l 4J jjlS laa II t^ajjdj . 1 VTT 4ajjj >_il"iS II - uoj 



o-\ 



a-uCO IjJ^I J^J <GU ■" "^"j uJl"S '' 4-l£-liLlJI 4 nil (jl SjUu^l Jj_Q IjjS aj Lo (jlc_^ojj 
j g "■' 4 * ■ OJ J-S-lJ 4 » . a j 1 1 4 .,,,'.< 1 1 -.1 ■ .^A. ."II eljjjl (jl ic-oj-" (j" J ll llLa. jjl 
^LqI 4 oS I a oJJ ojJjJLai r r> mla .4j»a 4_j_sL_lJ1 pr lujj) j-\-qJjj j-q^I jJju2j ujI"N ll rO^ 
u^-u)j f)juaS uj »oS 6 1 *^ r jl^-Jl (J-t j-u^.1 ^lj£.^li Jjwl^J Cxa3g ( ^j" u fl " 1 1 ftSl a a 
a^CLa a Sjlji ^ c j ■ a a.j i<Ga ua J^l'flj t^jmll tj 4-oja"l Ijlaj L°-ijj I j'"* plijJI 
.atLfllJI (J| SJL^ilj Jjill o-&j JlS'f.l :l u in'i 4 a ifl-^ oc-La. <G-ijar jjLi . j. ."a"ll 

J_i£. ^j-a ^ '^° CxS ig J-Lfl < 1 V C Y ^3 ^ M*' '" ,* mj J-XJ tlaJ 4_i£.^-oJ I _/\X 4jjj I 4_l It jja 
<4-o^_i tiilj Jjlj (V"gS Uj > oS 4 OftJa>J Q (j^ pl-S^-ll- 1 r*-^- 1 ^ .(]/ tm Milla gtxLul J^LlII 

Discources on two «d^ak. J^=>. cj13jU~o» jJJ ujLj^ 4jL£J 4l2j <_ho^ 4J£J 
liifc _ / viJ aSj f-j.^llj Kj'iKjtl j 4j^j gjljj Jj-u=Uj <ui i . ."< ^ill Sciences 

(jno (Till iij^j-o i> Uaa 

4_z*jL*_a ^| ' ' ' fM *' Li->-l^- ' a fl i o (J_jjL=a- aAJUJ 1 ai j ^^ljj ^aS-jLj ^j-o JS ^ , *^» " ■ " ' 
4 ta lib "' 1 la 4-o_Lklil CjLJLlaJI (*-o^a- 4 tnfal jLt j^^-i ^I^J O .4_i»oJjuI ^Jjl nil) 
Sjjjv^sj i_S/*-*-> (jl^ 4JSJ - "■' U>-«.N1 1 1 <;|jji.Li Lxxg-o (jS_i jiJ^ j tl nla. Lol .4 fl i^JJlj 
^j*iLi.jJI (jl^J .4jjjJU| J^l^aJiJI )l * '" ■"' J^-l (j^s 4 1 1 1 j .n, " 1 1 ^jjJiJI JjJjQJ jJ^ljlJI 
fjjuqS Uj > oS ^jl^-S <^jJi-l 4_L^.Lj tJ-QQ .Lo^JLoX.1 ^ ^ XQ (j C. a ^5 laj Ofl Iwi^- ^]/-iJ^J Of. 

4JX. >. >^T. ...jj 4io jj^I (jl^ iJj jJj^ dl! j^j <4JLoX."i 4 ifl mlflll oUxa uajJl i Lis_o 
L^ 1,5-o^lj ^2 c-LojiJI u" ' ■•■jjf'l"""^ (jLi Sjjji. 4jIjJ Jx. jli'C (jl^j .(jju Lo-ii 

jjjjJI aj5> Jjji mj^a£l"nflll (jl^J j/i-IjUII (j^j 4 U II 4-iJJjiJI CjL2^LaJI J^a. ly^ 

LgjLjjS_o (jl_l Cjlil ml) Ciil^ I jl 4^ q . jj^l *»» ■ ■ QJ 4 .5 . ,,,jl I ^jLoiljJI jjl ,Lt l^aijJlJ 
4_qJlJ Jjl oJjS (ja ) '"J^ r U tfl ll ' ° tiuS I .L^_lAjljJ 4 U > ... > ,-,l orl ,^,ry ^1 — 4_axl Tl a 

1c. J a ■ ^ — ■ — * * (jS-oj ■"' >a > ijjaJI Jj^ ) 4^^Lt L^J jjyiuLo S^3 O^" j '^ '"m ubjI 

<CjlaLft Mill 4-L^.U lqjljj_tol LoJJX.^0 4 U > ... > ^j a_tuS-J JJ^JI u^*^ ^ ' *J i /J-C-^il CjI O-XJjI 

Sjj-oJsl j^fl-ixoail L^j^jl^j &jt G t ^ a ** SjS oJjS^o t4_uSqS SjS JS ^jl -^ Laa * \9>J^I 
L^-Ja^ a mm *■ Q ax lafl fl Qi la -^Nl ftjj^ JILo lj.il j-uj_iji * lo a a laaol * &Ja .1 ^ i 4 (.oLkjl 

(_5jja."il (jji cul^ oljiJI Caj cjliLtuil (jl p-J^LLI ^_ya (jl^j .j'iLiil ilo jlj^LtuLi 

C a ' '"JJ r ' >fl U^^ 1 ^JoL"***! ^j^^ *' Lfi-^^9 4-iLS J q *4_Lfl_i_to ail CjLfll Mill *-a uj luLjj3 



oV 



aJLaJI Cjj-A j*-^- 4 -" jlS-9l 




.(AIP ^Sj^j jiu *y<«) 



.4_1au ^jjj-oita ^jLalLj a UaJU I /j i laS ) 3j ) -^ tj-a£- j^u J_3t_i ,/U^ (UuLfttaa» JJa 
Cj^>jIj J-3q . Cj I q Lq-llu 1 4JOjJa J 4^ C/ 1 * "'jj r ''' tQ '' CjLJ-j-o^j (3 (j^iLcJiJ^I L*xa * o^9 
<3 ^LSjjL^iL) jl Q'^lj (I " "■** dl"ia d -v ^ t5j-Lt.ti.Jl _/\x. 4jJ^flia i cLi "SL 4j * ■^■^ lu 
(J_t J a '^^'i {3 ujLtu aAj p*t_a-ja <^ajil^)-Q jV^9 ^ * '-^' >J) 4_j^fl_i£. ^fl lo) d£a .4_)Li_to 
aj dLl jj <La ujj <4_i_uaL)jJ1 4jj jJLoj i_fl/L£-l Lo (j^/*H3 -o' > i^LijJJ a La a d A uaj 
aJ Ljj lu LoJjlo <j ^ 4JuiLa^Q d ""^-^ m JSLu^o (jx.^ a 1 •* rt< ^ 4-ijpx. /jX. ^ Al i" li 
4 ^lflJI AjLuIjjJ j^I Ca\q. ^aAP <3 ^J-i^-Luj JJa 4 ilkJI ^j-o j^j^ Jjx. J-t Jj-^a-j 

4jlj laaja 
O^J^' L>' .J * * 0^s5 t ^llq-JoJ I 4_j^S^j»q 4_j^jJikj 4_a-jL^j LujLujI I ■» **" Q a ^H- 1 ^ <J^ 
(aLS^^u J-i J-<.aJl 4_3uaJ r^Jaja .(jALO-tuJl (J aja* ^^^ LS~^~^ 4julujI t,jS laS 1 1 <j-° J^lqS 
CjUI mil 6J-& J-C ^_& I J 11$ <j^-l ljJ£- (j'nlj 4" m i_»£l$£JI OJ^ '-'"^ *" * tl)^ ^M 
<4_ujJj^JLj Jol_iJ^)l (^1 ^jC dJLa_i (3.9 .J-iJ^jJLi L^jLc^-ou dl^AJJ IjLLa (VfrjJsJLS ^j-o 
((d^cLj)) J^olaji. 4_tLLQja> oi$ a tilLl& ^jl ^j-o 6,oJ Ul J^ ^LcjJaJI ,$_i^C2l <j^ Lo *^^/Luj1 
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IiJ^LUiSlI CjU^u=J.I 



.Lij J< »i :(>-a-iJl J^ jl null (^o .4-u^L=UiS!l .-.l/..,,^ II :A-Y JS_i 






J^ljJI I ^ •>. U ... (Jxloj . ■■» < ^ a Lg-Li.ljj J^».^a <C>ljiJI J^l («-& cl^j *j^ Cul^ 

(Jxloj o i -s i j^SJl f^ya (5- &j <(_j^L<iiil SjS jji SjS dlLla i_i tS 1 1 J^.ljj .4jLSjLi 

-*t~ ,,NI (^tLlj J*S mi dlLlfl) (jj* ml I Sj£ Ji.lj.lj 2 .1-^1 >ll <d^ U ,„l , a.^T. ^ ,j ,,■.<! I 

^i£. ^^1 jj J£_,i dlia> ju>U Sj^ J^-lajj -p^A' 5j^ <LLi.laj Tetrahedron 
LLk^u jjj^iuJI j j J< mil jii! o^jSlI uj^j^ Sj^ ^pLl *i; ^dodecahedron LLk^u 
Sj£ <oljiJI jT.^1 IVH9 -^^-S 11 (^Loj J^ mlli <Sjjs>3JI Sj^ si Jcosahedron 

4 i mj ^ya 4jj^3 Lu^Jaj CjI^^JI j' ^ q I 4 i mj (jl-9 <.*_slaAM ^ 1 . ) ujri 1 1 lj-4Ja Ijl ^ r 
Ijft ^3 J^iljJl ^j-° ^LS^-* L?^S* a ^3 'U" n Mill ^j-Q 1 . iS laS 1 1 4 la "IV ' I CjLfll Mill 

Lajfcj •-». U ,,NI ^ya JJ£. j^l I a j I (jj,iaLa. £/_l (j^ij'il Sj^ jfl'l in" j| • UU-^ I I 

La la-m ^j a^ouula j^^ Ljj^l aj ^a ^ g^a II 
i^jn a Mill J a^- ^S^jJsl ^ a laj j a ^H-^ fJ ' - lj Olj^ (jl *— 3^)J*-J ^j-L" O * JaJ 1 > a 
li! .43LjLu^. (j ii^aA* j^lj-o JLi-j[ i £jjj^li\ ^ya 4j| (jjjj^u^jj^ d^.j iSj 
uJ^ljiJI CjI t'C in" i_t£-j" in" I fl*s i Laj 4^ in in 4jjj^ 4fllf.l jJiJj CiljiJI jli^ J-*^- 
«„q U > ■ All > ^>s_iLlljl ^ fl"" iiJ .^jnn Mill Jaa 4_oLjJl 4j^)jljJI 4S^aJI ^yt. LA JaJ ^ -a 

^ij jjaj "'^ -II 4juLLo (j i_j£^J j I & i^\j ;j iK i Loj L^lo cu^-2l LgjsJ ioUl ■ Jl 
Mysterium Cosmogrephicum-The ((jjjiJI ^"» ^^- i_>Ll^ j UU II lia 
pjj^j jj\2 j^aLjj^ 4'nnm j-^jj Ijjt> Lijj-»-o gn^l ^ill <Cosmic Mystery 
Lajaaj a ^jLi ^Jl'il J-t u^lj^ 4 ■» m" dLia> ^jl ^1 ^-Sj-»-J Ljj| >"^j . *s lij 
*-flj IjLL J^a- 4^ajJa^ ^ IS m Oil cJlj La 4jl J^a AX.j-11 /J-t <4_a-i£ 4j (jJJ-iJ j-LiS 



( ^La^.^LLI) ^ ' a _j^ij^o _>^-l (3 ^^^ * '" " '^J'- 1 4_ijLoj ' iS laSJ I t 



ol 



aJLaJI Cjj-A fui-ui J^-&\ 




.JjUa£.j S^A^JIj (j^jiMj t^^ &\J± JjAoijJ I ^ ^3^J J-fl-uJI f-uJ^I ^-^^j 'W-^ 



S-1£.L2 jl Bode (_jJ>J o^J^ ■ ° ■ a j I pdLus 4jl gjlaj c-jll Jj-a ■ jji.1 Lla-a a dlli&j 
Ijjjij jjiJ <i_>l7sll ljjj> JLa-a 2;jLi- (jiiliijjl lia *JLj .Titius-Bode ^ 'j.'~u"j '""" 

,J-C Jjj 5 J ifln S_lcLflJI &Jj5> JlLo CiJlS Ijl Lo 1 <•>" (jJ-ll 4-uafi Lu2iA.j 4ji_ijLJ ^jC 

Gerald Holton <jiij_>j i^tij" mj jjjiljji a!l^>. ujLj^ (j-o N"V» — No"\ pLa Lua 

.^l^il j <u!| jLiJ.1 and Stephen Brush 
(jjjllll ^ JjJJa jjjJ "i| Adij "i 3 iti-^ oLkiajL^ >IJ^2Li LAjlia jL^ jjij jJ 

CjI a ^^ 1 1 6Jft Qj " r I jl I LO I j Aq ^ t m iq <CjlaLn Mill (3 ' ■ \o ' - ' '"./* ' ^ i mjjl ) ^^ Q 
.4_=*.LiIi CjuLljJI jl-q LxoS ,ft fl" u (jl J-J * 4_i^lkj ^1 (jl J fl " a * O .4_uj^flj 4_2lj^)_L^j 
^^lll SJLiJajJI CjLjLjJI (j-o JjLgJI jiiJI Jj^-J ''-'Jj' (J (> i^lflll J£ Jj-o <dljJJ 6^J 
•4f*aL>^l >^ SjdH ISjJ^s (^I^J o^ t5>=-' H^ U^J -t^'jJ J^J^ Uf^ J*Aa. 

rC-ssLl^) >t ) I a I Q p'^JJ jc-^- Ift-O t3' J 53 M (_^jJI <j— &I_/U IhXfcl Mm ^)-LiS pt_l_u^l |V • (j Q 

(_jjj| a .A. all jijjj'il) 4-tujill 4-ijlojJI 4-ijjialji_oil jjJalj^o| '^Llll ^JjJ-l -la^-iJI 
6 1 i ^ j ^j-° ir^ l^)J J^)-*^ ■('•^ i -3>l' dJJ cl j^ 1 1—1 "■ OJJI 4j^j alsl_/\-al 4j L_fl^)JtJ CuLS 
(<Ll£.lj jjjl) dlj^jljJI dlio (J| lj£Uul Ji^jll I fl Jc jjj jjjJI SjjJjsJI (jK m (j'i 
jj! *i| <Lljlj iiiLus ^jjil^j jL^ ia'bLt jjij jj 'I luU ml I A£Ai ^^ a J I (jl^ <Ul 
lj(j i"i j&£- 4jJLqj Jj«_i ^j5)I^>j (Jjj -CS^ ±->^- J- ^ LT* W OuLu (j -i^J J-^ 

.^yjllll u^Jjjj (_5dJ .L'iLdJ In^Lij ^j-alj^-l Laik jL^ (>lc \ "V * V <jj .cjIjLuJI 

3L-Q ^&lj)"n I 4_JJL51^jJl jgjil^J il^Lij pt_Lfljj J Q 1^*' ^)-LlS J^ ^**" jgjil^J ^jl^ 

til^jLuu aj 4JSJ t^jun mjj ^j^^^)- 4j^iiJ ^l Jj.iJ£- jLt ^ajj aJ (ill j ^jl *^l tCjLJu-Jl 
^j-^* ) ^^^j^-I LoS pi *' ma II ^3 ^^ (iiljJ <CiJlgS-j^!l (J-C- 4_ual_/\x.l /jjuqS Uj i qS 
• a Li I mm I jjSi L^Jjta J 1 4 ) ] ) i ^ fl " ] I ^jxijjN i\j-i^gS CjLu^l_/Lfil ^j-^ a * ^Lc " ■ 1 1 1 ■ . . ^ " 1 1 
(j2 i^>s_i^)Jsl ^)IJ-q Qui mi^*. jJ-C 1 ) 1 a J 1 1 * j£j ^3 'Q nn f " , l' ^ J 3^^ s 4_Lfl_i_flj^. 4_i^lki 
U ,„j".ll ,j 4 i If. J'^^ 3^' J oil (jl^J .CjLjLjJI »_a <Lfliljj (j '.■■»■ flil I <Ul Ijj dllj 

1^1^. Saj^. cul^ ,^-al^j c iLJLi? a' j •» '"j u^ J-^ u' ^l -lH>^' J-'- 3^^ J ^ ' 3^ 
p . ? _ _ ? 

jj gjjjllLlj .L4JC0 Jfl" "i ^jlll ^Loill JjLSdJI j 6-°^; Ifll^ tJ^ljiJI 4 K m n 
"■'■" iai ij^Jl d IU» 1 1 j^o'ill ^ya JjJjuI I " j 1 1 ■>. ~ £j ■ >Sc ^J^s (J-^J <SjjJ-<i &LjL»-a 



•\\ 



4jjJla j^j£. LcLij 4 oS a II j*-© AS^jjcq (_>^a^.a 'cx^' ^-^"^9-3 ^l-3aa 1 4JU la >a 1 1 j-\_iaj 
.SjJwia. 4_j^)jij ^1 J-uaalijI ^ya ^j^-aJ 'j^ ...II > CjLqL^jI ) -^ 

JjLa > (_5JJI CiJljij'ilj j-ijjill dJij Jjallllj j^jll uiljjajl £-a^>- (j j-^J^ '^ 'I 
J ajJl 4-ilgjJI <j j^2 dlljJ .Sj^jIjJI 4^jjaJI pla IU,^». jljll . a.^j (j^-all (j-a 
Ijjfc Jlo jjjl <ljjjlj jlall J-*^-J (jl <_J_jJt i-i^-JJ aJ lj[ 4jL2 <<^>fiUI J< mil ^ 
a >a -v H ^Js mi 1 1 lj ) a j j-A 43 o fl o ^jl ^j-a J-i^£- ^j-L" 3 O ■'- Q 3"l- Q cH 1 ^^ ^)ljJ»l 
I o fl a i a iq ) j^JLijI la ^J a^l 4_ijajl£ ^J-L" o-^l ' V * * (la tplaj "' * US ) dJUa .^Ij-o-L! 
*_a 4_LaL*j C^LajT ^yjlill 4J^aj|Ja i a A."<l ^2 jL£ jjl j^ill £yaj .3K in nil IjJJ^. "ia. 
jj5> lo£ (Jj-lJajJI jljll J^ in i a ,*?,".< . ^1 Jjjj <jljll Jj^>- 4"ll~»j (j uJ^jiJI ic^aj 

4^^J cJlill <Ga:Ls <3K mil J^ <jk! N "\ \ "\ j l^-j-aj .JjSlI <U^ls j j».dix 

.4ll£.^aja i . iSaS 1 1 ^)lj-a £/-! -*^J^)J (^JJI (QJ laS 1 1 

^ ^jjU e\ mjl Jaaa *-a \C£3 '^ ' ' / O^^^ t* (J^ n '** U^^ 1 u-'S aS t JS ^)lj-a — l 

<^S^1I j— ft mm 4 i^iL^. 4 U a *> > U >^**> S^jjIjJI t^j\ wi^-J <6^)jljJLl ^^i^LjJi * U a 1 1 4J^jLfl-aj 
Uj^.j LaAJJ .4jjLj (_jl <Lljlj l(j infl'l ^jji SjjIdJI J^. SJalJ (_g\ (J| j^jll ^ SiLuil jjlj 
(j-d^l inl,l p ia^-o ^jla <«(j\j^) a-i)) Lo^_ii£. |ollaj ^O i^l a. ^a" Ua*> > ^^flLUI * U o 1 1 

J'C in <j ljjj> Ljjjj^q oJaj .cjjLj LIjIj (j^iiLjJI « t~5ll Jx. 2U5". ^| jj| SjJj J^ ^ 

.LIjIj 4 infl'l jj5> F j £ jl _Dj C jl 5 j A t-jU-^ II Jl^jJal p^<ts-a Ciia. <(!) N • -Y 

OL=>.Luxo ( j^a I' i a . ^ '. 4 ^ " ^ J tjSjSJlj jnn mil (j-\_l Jj^sl^aJI laa II ^* ■ — Y 

^jljJsl J a^. i . iS aS 1 1 4_La.^) pQji 4_i a I in" ^ 4_ij-a^ CjI^A^ cl 4-i al in" n 

(jjjl^ajal JjJa J^. J^-^-l l(j infl'l 4jJLojJI Sj^flJI uJ^jiJI Jjt" inj (o) N • -Y Jiji (j 
LoOJ£. IjJ .l(j infl'l 4ja.l mil L04J (>li!l ^a" ^IU.1 I ^"^.1 mil I J la a (j^llll »JaiJI 
^jnn Mill £^£. Ij-lxj ^jaS-j I a ** >r j <4H£.^aj jlj^j ^jim mi II ^j-a l- 1 - 1 ^ . . )S aS 1 1 ^jaS-j 
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^ 



/JJJ_Q_tuJl 





(v) 



0) 



LojSi PiS :(_^iilj gJs3 oj^ (') -<j«a3ljJI j-k=-SJI — ^IjSJI oljlj-o :\*-Y J*s m 

iC + D iA + Bj (>Jj^jJI (^o (jQjljJI » US1I Jx. 3 US', ^\ J) olil mil c. j^-. « .jjljj^jjjl 
SJi-flJI • t<j< II jji'lnil jl^l ijjljJI ^jjLHJIj Jj^ll ^j^jUJI (>_j) .Uljlj 4 n'O'l Jjfc (£ + Fj 
Cul£ lj[ (j« " 1 1 U I I ^"^l ,,,!! .i.i-.* Tj| ^^al'.ll » USII J-C (j^jl^l'i!! «US .1 I /| ,,.a'. 4 I'lojJI 

Jaa. 4J_olS Sjj^-la SjaJJ a)^UI ^j-Q^U SiqjJJ 4 U OjJI 6/LflJI ,*-i^)-a i— 1 luIaL) — T 
/inn Mill JjX. 6JJLJ la tliOJ I . ' «^ *-Q /inn Mill J a^. Lo I . >SqS 1 ( lljJsl 

la "'^" a Z)j 4-ii^jJI S/LflJI Jj-oj T "■ <~~ iD (jl T 4 i mm jjl dllj !»*'*' - J -^- i - J JJ 
^~^ Jj^- 3 " (J dJLill (j^jUiJI Ljjjj^q aJaj uj^ljiJI « '"^ I lg Mio'i !_& .4i I Mill 

CjI.A^- &JLi j iJ LfljLfll mi o U ■■'j**i pa / / »N Ia\ 1 1 f Cjm'i inluj J 4 i *i njj I 6/LflJI J >QJ (^^-J' 

- ' *^ "J 'T 4a1ojJI S^-fl-!l f-?j-°j '(J- 1 - uj " a ^^ 15-^ ""' 4 i*s 1 a 1 1 S 1 a j I lj <4jiiaJI 

.T 2 = D 3 (^1 — gt -^ '^11 »l^.ljJI (_gjl in" 4 i in'illj <CjIj^jJI 4>ig-i D 3 4-3 1 mil U ,„j" ^ 



Jt^. ^j"J^ UjJj^ aljJ (_j3JI ?s-oLjj\JI jJj^ J-n'C" ml 4j^LjJI (j-LJl^flJI 6 .Ig ■ j 
4j^jI,jJI 4S^iJI 6^£-3 ^>Jj^ i « >" luIq i ' . iS IqS 1 1 4 pa U* ** ^ ^S^q ^j ^jnn mi ll (jjjaS-iJ^jaS 

> ^j ^ Q I 'i * l^ a JS mi jj_c CjIjiJ-o a) ^^" "■' 'j <4-i qLti mil ^1 m^».^Ll I * ' U" ^. CxJlS /c-^' 
tCjLJLuJi jl-q i*- 1 '^) i3 _i l9-' cl t^jnn Mill 4_i^^^)-o 4_i^LkJ ^JLa^a ^ lol "■ * * U.I a"^Nl -^j 

• Cj-JloS-lil qI ^J^LUIq ^)J qjUJI dllflQ I 9 J a ** I I ^S^)Jsl Jj-O " ' 1 ry \ ry . ^" ^J) 4ji.LiJl ^) QJQ 

iS^JiJ •J-*J^' k-iijjvjlj LiJjj3 j^^ll (j C uinl (j^llll j-^-ll SjJj (jl 4 fljfl^ .j 
uJ^jii! Sj^iull it^aii! &/ in fl" (j CiJljij'il Jio l(j mfl'i iiilajJI (jLHI jii^ cX?- 1 -^ 

.jldil J^-» 4iL^.j tljiil 

Anima J_u=il dj^a-LI ^yA (jnnmll jjl (J| jL<ilj dlj (j-o JJul jL^ i_uilj 

4il^k! J^. ,_yi±ij Jj>-aJI j^j-o j S^^aJI ..._■■■■ j-l^j XSj .,_.,„ 1 1 J^L-JI jl matrix 

(1 '"J ""' IS--J' 4jjjLaJI (_5^j2 J^a- 4jjIjj SjS_9 j-LiS (_jJJ (jl^J ^ J J-*- 3 '-'" 



■\r 






D 3 


r 2 


D 


T 


^jiJI 


. ; .o<\ 


-,-oA 


•,v\ 


•Ji 


j_,Lkc 


• ,rv 


•,VA 


•,VY 


•,"^ 


o^AjJI 


V • 


V • 


V • 


V • 


lA3 


v,oa 


r,or 


\,or 


\,AA 


6^> 


U\ 


UY 


o,Y\ 


\\,<\ 


^JLiil 


AV\ 


AV- 


<\,00 


Y%o 


J~j 



^j-Q 2JJ A-tuLa* (JS-jIu J^lq .oSIqSj) Cit^)tJ-QJ 4j_)jLaJI -L^-l^) t3 J-" 1 - 3 4jSJ i^jAJ-Q-tuJI 
^JALQ-tuJI 4 la LUlQ ) 4jJI uJJ 4jLjI)2l * Lft^J (J*!iLk. ^j-O L&/\jLj (JAl^jLoJ ^JAJ-Q-tLUl A I tilJJ 

^pLijjUlj . . ._> .UH William Gilbert oj^-U- .-.^jj 2U...I^. 4j,,nULLLU ol^ryLli! 
JjSlI (^y^iLaJI J^^ \V\ j j-JuJ ^JJI ,_ilj<:U J*KJI jjl^^lsJI ia^.j3 cul^ 

4 fl" mil C-Ln mil C-Llj-li jl <4 m mil J_C jsjLLII Jj^aJI dlifljl js_k. » :jjS> ^IaJIj 
qS_iLj J ) i i 1 1 pi 1-^^Nl ^ ^jjjLtol jJ-C AQ-flJ 15-^' 'f^-O'*' ' - 3 *— J ^^>^ CjL"jI^)J ^j-Q 

A New Astronomy Based on Causation or a Physics of the Sky (c^jiljj 
Derived From Investigations of the Motions of the Star Mars Founded on 
jjd^JI ,'llall -It a_ml_j SjU. <lJ| jLij) Observations of the Noble Tycho Brahe 
«N"V * j qI"<11 2 .^jj^H UjU-^ II JjiiJLi J^l jjj ^L^ ,jK (.New Astronomy 

J^a igj^l^jj qS_iLj 4j >9 (*-° PL>^ '- ' ' "' ' '"'M*' "' f*- 1 ^)! Cxfl^^M ml 4^c.ljJa ^jl 2\ 

.oULuJI d^Lul 
jj4j Harmonic law ^j^jLgJI (j^ULlI ^oj jl-<l cJlill jj^LHI <jl£ 
(jl^ Laic j^i Harmony of the World jJUJI pl2j| cr -"^ "-^ 4 oAiJ-*- 

4j£.Ij (jl^) <l mn'ilLi (Linz) 3I1J 2_Li»Lo (j J a a ^g^aLij^ Jjal Ij-uala J i mm j-L£ 
/ d"a .Uj jl .< Jflq dlljjj ((jSijjJI jji. JjLjjJI Jx. jy>-\ J^ (jlill uAljjj ^1 mil 

<4_oLil Sjj^Li ^| I fl " '"'fl ^jJI u" ' '"jj^-l" -°ll 2_iiji^i Jl . 1 13^-1 1 life (j jl-^ ^?-j 

42'iLc uil m"^l ^_ya "ijJJ .(jun mil ^jt uJ^ljiJI jLxjl (^j jiX.LllJI CjL^^Lc- (j£- "'^ uJ 
uJ^ljiJI it^aj (ji_i 4\2'iLaJI 1 ° a <~^ I i Lg-aa a j 4-ijLn mil Q Ij's 1 1 « fl i m^all flklmJI)) (ji-i 



M 



taj^l n ll^g i^flj-toail .-> 1 Mill (j^-Jg I fl *' ) ) La JS-jIlj -La_i>a <(S)aJ-lJ 4_iJ»a^JI 6_/LflJI iS ) 
SLa.Lfl_a Cul^ (jJI C)l >l '"^ 11 !_yaJ ■■ aX.LjjJI *_a JajjJI ljj& aX.J OJJj .jljll A.a ^j 

.uJ^ljiJI 4^j^* t>Jl>S ' i " "'^ 1 1 '. ' mlill CiSjJI (j .. « ...I'.tl ^yajLjiJI jj5> jJj£ (jL^ 
S^jjiLa Ij I ) i -^ I ' j o^ La^ '"JJ r >Q LiSa-i-^ (jl^ ^-^ (1)' C£3"*"* Q ^>-*^^' *- QJ ^>^9 X^^ 

<JK m'ilj jilijiLi 4 a ■» mi Ij .3 n^LijJI oLai-IJllLi f. b a i (jjiJI (jl ja" ■» i j ifljli 

(jl ' j a aj — (jr-i^llll - Uall oljlda *""' IJ 4J 4 l m'llLl Nl j ■■■ I u m'l j^!l (jL^ 

5* ^ & J ^ 3 

Jcl Mm ^)-LlS (jLS l_/uk.la .LLs^. (jaS-l (jl J_l 2 (_£^)-lljJI ■* ) i QJ ] I (jl LajL^-J ^I^j 
.4_fl_i_aj CiJLS aS L_fl^)JLj (jLSa <4j 4j^.LLa jgjil^j qS^LJ CjLtul-La CuLS IjJa ijgjil^j 

oLiLu^JI <^>j-; (jl <^a.l (ja a.Laia>l j-^j- j' <>*-1 o '^''' '"' t^' jj-^- 3 (J 6^; f-b 

Aa.1 (_g^i IVs n-a dllj (jl^ "ij <uJ^ljiJI 4^j^ (>jl^aJa i °l ■""<! I fl _■ I taj ^jjJI 4 n^LijJI 
■ 4 mftl 4J Ij^I Jjjliaj (jLaj L&j»iJa 4-ijlj (j M U-^ II jlj CjjLfljJI (jj^JJU (j^a 
4_aLl1 (j (^ijjJlil (^jiiflJI J-iisil (jxs J0£. (J| 4-!La£.l (ja ?r mj JLujLl j I -^ a.Li 
CjI 'ijo i ^' j C5J-" (jLi <Laj^a 4jj£ (jxs ai._>JI (_^t <Laj^£.j -Sjlj-i-i f>fl»n J-uiljJj 
' j ' " '^ I 4 fl m'bLflJIj |j< iXlflJ I (j^J I I J£. Loji 4jj^jJa Sj^ Lg_i i_S^-*-o ^-C- Olla ^^ "'!"*' 
IjJj <CjLjl l lllj 2 .jU'. II j^_i I i i in'l '■ )J 1 1 (j^iljjJI Jx. |j< ■*? I a 1 1 aJaJt-a J^-»J dii 
.j\ & g- "■!"'■ I Ij^j^ IjjjLaj jiJ a ^jl ""^ <4j^jIjJI 4^jjiJI b^l |aj^aij dflj 
lil^ L04JI (j-o A£-j-ll J-t |ja jl -^ JLa£.l L^Loj J^uil o5 'ilia jjj JLa ° 

, ,~s. ... nil (j 43 1 j ft! m n (Lc. (J-iJj (jc '"'^ i > Jj^-I (j-a p^ajl jj i m lLa. (jl^a *(j^Ltol_/Li 
■ "' U^ ic-^l 15-^ ^ ' '"JJ r ' >fl J^*^ 4_Lfla_ua Cj-JlS Ijl La La 1 -^ I q (jjiil a *^>-L" (JLa^l t3 
^jjk'il uj^ljiilj O^J*^ 2.« 11U 4^j^ 4jjjIjJI 4^j^JLi « "■"" " 4JI a.1 -j-l-ll^ 
aJ aAJJjLai (jl ^gji itiilj *-a d 5 t o ^ 1 1 j ■^^■1 ^ miQ**i (_^l (J_lSjj aJ 4_LsLtu_u 4Jl "^ 
^Iijj aJa ( « 1 > 1 a 1 1 '-I I Q 11 a-l£.» 4_iL>S ^j-LiS ^lu (jl Jjlj x\ ■ tjN f 1 1 n I Li 4 1 nf. ^-ojuj 

.(lr^aL»j ^L^ Slij d*j ^| MVY 4lu) Dialogues «jl^JI» <ulj^ 

^ilal < 4jiiflJ| JjljjaJI (jxs Sjjjji- 4x.^a^-a ujLuia-i jli'C a.L2 (jl Jjlj Jaiij 

(ja ?M.,-J <MYV 41uj L&j^ij Rudolphine Tables ^Ujjj JjI^ a-"jI Ifljlf. 

J&\ Cul^ (All a_ijLfljJI oLujlsJ ic^L^ J^jlj oLiLuj 4>jLiil ^1 w" ...I (j^all 
Jx. iajLflJI Jjl ta II (j -.1 .Aalr.ll ^l^ <^Llai .L^jLu^. (j_l m ( _l!l (j^ ^ "-^ ■ 42j 
(Ui^-aij (j-a CilaJ "' j£*£- (ja '-^ r cl (^'^ ^9^- J L^ 1 (j m i"iN 1 ,ifl i^junS i\j-» aS 4_i^)j!aj 
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ajuul Oj-A * J (ii jlS <il 
CiS&Jl IJ-& £L*ula .Lu^flj ^jLq^JI ^ya (j^-fl-J ■* *^" ..." 4 > a I 1q j 1 1 J j I \^]\ ,-.IIA j^q 

4S^aJJ 4 \ m 1^ jjaij ijl a ml ^lu La J \ c. ^1 <^^jj^.l 4j_tu AaJt-i-tu Cj^)-q ^ ^Qjl 
.J^aj^al! j-uS (j\jl^aja Cjj4-1s i Q >S Cj^t^ lt^' <4jJ.L»JI 4-ujLiJI jj^jjUj 

4jol*ll OljjUl ?ola 

6 >QJ 1 fl tLi ^^j^^j^l 4_i^S^)»a 4_i^LkJ <J^-Q (Vu ft Mill 4_i^S^)»a 4_i^LkJ J^L^.1 ^1 LlILc jl lu t 

>-j^al!l ^jjj) 3 \<. i'i^jj^JI Sj^jill (jLi «Sj^ii» 1 3° '^j;j .Copernican 3 i*n '\^j^ 
"i 2 5j5^ll jj -t5>^l iiiajJI olj>L!l L4J oj*-^ i_r^' <4xol»JI Sj^lL! J-u=S!l 

Sj^jill <_& 1 1 iaJI lia> (j L^JLo ujlflj ( JjJI 5ji~>jJI Sj^jillj .iujiiJI SjI ija II <j 
. 4_u^. aJ a_i_J I 4_i^j oiajjl 4 >j lajjj j >a l-^" *^a Cxfl-slgJ 15-^' '^-^J- 1 q>i>J-j' 
<jjjjJlj aJju I (*/-i (jA^LjjJI j j ' OJ Lg-Jl (J-t 4_iS_iJ jj jSJ I Sj^jaJI (jl LjJLc jUluj 

t_^UJI ,Jx.j .(1^-c.jj ^Lffljl !^jl£ — >^j J^^-J o^J^bii^ — La^Latj <jl j-o 

Jj a a u ) laja£-l *J (jjjjl cj 3-S* UjliA (jl^ <4_iJjjJI 4 lu lu laJJ ^JjL.lj (ja <^)ja.2l 

4 i in'ilLi i_ijjkJI J&\ tjK J2"il Js. 4-iljJI <jj <4-ilijJI SjiflirH (jj^JI j\ mill) 
ft fl J ' J^ ... ^Jj 4_L*ujJI pi oJ Loll 4 U ...l^j > Jj' ^ ^**' ."Ml al A*Ul (_>"-" C/- 1 ^)^-^ 

SjjLoj'ilj iiALJI 4ijjt_ol! p^tuljJI (jLiiJI lj i a " 1 jjl a^J '^° .(>uia1»JI 
Philolaus ^SijLs Jl -^uj^^j^ Jj3 ^.U ^1 Jl^a. ^Ij^JI Jl ^>i Sj^jiJI 

pt l 1^1 1 <5^Miflll j\£. 4_lJjJ«JI j"' \J A^2il CjLljJijJI A^ljJ ^-°J i^"JJ "' >n 

aX.^jq .^J^^il .">' *j 1A*>1I j I ^ ***** CjJ^-lg u * fl ** 4_i^j aj^^] I .".I ** * ...^**ll JL'i.JI ^J»oji. 
JjI2 J0£. jjl^ .4a .n^ II ,jj . ,,-^r J< ,m i 4 ^ ^ I *. ^jS"^! .-.I *jU.*.ll ^jji CiJl^ <dl!j 
^3 '.'*'■■" J^ ( i— jS IqS 1 1 ) CjIqLo lujI ^j** 1 La. JS ^]/_i ^j-o 4-1 qLo luJI a.1 mi^*.*^1I ^ya lai Q 
^3 4_i-qSJI pi ** 1 luajJI ..""■' S^jqUI CuU^^- wISq . 6^)fl" mil 4 >j 1AMI (£j& CjLiqji_l^ 
(jjuJ iSj^^JI -.1 .Aalr.ll (jjuJj 4l."..^ll (jjjiJIj .-.I ,^al"."ll . uilj'lt'-ilj oljLi-iJI 
jjLi dllj^ .CjLjLi_JI 4>jj5> Lgj Ciio^ar- ^ylll ifljjJaJI <j dllj^ Laj|j CjljLiiJI <j Uoa 
Sjjjji. Lcl^ajlj CjLl£.^aj .^.Uf I \\\ SjjJjiJI /*. J j ^*n! Ij SjjJjiJI pi .^jIj'-C'II jj^aJaj 
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^| I ^ ...a*> 6J-i^Jl *■ I to I fl II ^j^-J A-J 4 LOflJ Cx3_oJl (|a I ^ tlAr Ij^oJ *_JJU iCjljl \ ' 11 ^j-° 

l^aJjij jjl (juJ I ia-a !(]*"* jj^jjiiljll (j^j QUI I u\ J^ < iLai ■"■ •■•! ,J_c Sjjlia 4-iljjJI 

4_ljlij CulS <pua.j2l (J-tJ ' a i *i » 1 1 ' a *. 1 1 A q -^ I j ~ ^j Jjfl T o j**C JS i"i l ^JjAxsLus 
(_>Ajlj jjLi jj»iJ£. ^La.j <CjLi-il_/V-C.2l (j-o j-*->^-ll JJjuI U^."" ,,, 4-»-9jj_o Sjjjja. 

.*JaljJI <j IjjI Ijjtliijj aJ i^jdflJI iijJiill ^ (j»_*iljJ.I 

j\£ Cul^ lj| jl 'JJ^"" ■•■ jjlJI 2 .ha". ,„1 1 3M SlsJI _/\ '"fl" (J 4_of>LflJI 3"'^°^ II Cii '"° 

jjLi <3^lfl^ II o-° ■J-'jJ-l ^-S-^I^ tl j J j)l- | "ll jl '0* "'"'"II jl <JjJjijJI J-t SjjU 

1 a .S" . 11 4J_jLi CulS Lg-J2 4 a ai I i iyu n mj) 4_jjSj_a 4_jj_LLj CulS .4-Lu-u^ >t * 1 ^j I flj a *a 

<( _^SLiJI « 1 — S U <j|,XoU I a I". A. ,. Nl*s ,7i l^lni^ J^^'j ' ^-t~~- I * J^-lj j-ljji!l d^lilj 
CjL»-i aJjJ y miT'I LflJU "m" ^^H- - 1 '"' '^ ' <4 ' miLuj^I 6jS fl 1 1 laj-ajj ^jl AaJ dJja 

4 ) ) ) j a " 1 1 3 (l)- 4 * ml a 
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